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. Diagnosis and Treatment of Pesticide Poisoning

.
4 4
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Pesticide chemucals can be safe and effective when used as recommended They may

be dangerous if directions are not followed ) ' s

With the DDT ban, effecsive January 1, 1973, -the use of a vaneéty of. other
chemicals must be increased to substitute for DDT in the control of insects.

RepJacement chemicak will probably include among others
. ' {
Organophosphates: Azodrin®, "Bidrin*, demeton ($ystox®}, dimethoate
(Cygon®), disuifoton (DiSyston®) Meta-Systox-B®, phorate (Thimet®), mevinphos
[Phosdrin®), parathion and methy! parathion, TEPP, azinphosmethyl.(Guthion®)} i .
v " L4 . , .
[ .o
' Carbamate!: aldicarb (Temik®), arprocarb/propoxur (Baygon®), carbofuran
(Furadsn ®), - methomy! (Lannate®), aminodarb (Matacii®), Zectran®, carbaryl
- (SQV'n.) e
- L) N »
' Chlorinated hydrocarbons: BHC, lindane, methoxychlor, chlordane, aldrin,
dieldrin, heptachior, endrin

~

. b . -,

. Botaniq!'ls: pyrethrins .

f RN .
Chemicals replacing DDT will be less persistent in the vironment than DDT.
Some of them will alreidy be known to the user; others e new and strange to
‘lum Some replacement chemicals will be more acytelyt@xic to rhan atd, therefore,
will presenitSyreater potentiathazards, others will be';’éacutely toxic but may still
be hazardous to man under some conditions. Ma f the chemicals that will |
probably be used as replacements are readrly absarbed through 'the skin and by
ingestion.

An intensive short term educational program, Project Saf'eguard, 1S underway to
train the farme»r, in the safe use of these replacement chemicals, and this ‘program
‘should minimize the hazards from improper use The potential still exists, however,
for an increased incidénce of toxic exposure and resulting clinical illness, in which |
accurate diagnosis.and prompt treatment could mean the difference between lrfe\

* and déath. . . o

i

» Essential to the correct diagnosis of pesticide porsoning are - ’ . ’

1. A high mdd(’éf suspicion. .
2. A hmog,:of. ppportunity for adoquate exposure eompmble with
time-dosagelationships.
s

3. Consistent clinical manifestations. = .

4. Laboratory contirmation. N - .,
The toxic dose and chmcal prcture of porsomnfvary with compound and
formulation and possibly with mdmdual . :

. . '




. n ORGANOPHOSPHATES

Organophosphates are permaneht nhibitors of acetylchqlinester'ase. They are
rapidly"absorbed into the body by ingestion, through intact skin including the eye
(even more efficiently fhrough cuts,.abrasions, areas of dermatits, etc.), and by
inhalation. Organophosphates may be “direct or delayed enzyme inhibitors
depending on whether the compound itself 1s active or whether it must be
gnetabolized to another compound to become active.

This is one factor which mediates the rapidity of onset of illness. Symptoms m

begin almost immediately after exposure to_a direct inhibitor, such as mevinphos,

or TKPP, while symptoms may be delayed several hours after an equal exposure to
' ‘a delayed 1nhibitor, such as parathion, Guthion, or phorate. Dose and dose-interval
also affect the speed with which manifestations occur. Onset of symptoms more
than 12 hours after the .termmation of exposure excludes the diagnosis of
organophosphate poisoning. Chnical manmifestations result from the ‘presence of”
excess acetylcholne and are vaned; those most commonly present include
headache, . visual; disturbances, pupillary abn‘onnalltlegzmand greatly’ increased
secretions-— sweating, respiratory secretions, teating. More severe poisoning may be
evidenced by nausea and vomiting, pulmonary edema, changes in heart rate, muscle
weakness, respiratory paralysis, confusion, convulstons or coma, and 'deaih.sSigns

.

y

Signs sritl Symptoms in P‘tiontswith Parathion Poisoning '

!  Serum Cholinesterass Activity

4] ' Total Number Patients in Symptomatic Patients®
Maenifestation . With Manifestation 0-10% “11-20% 2180%
of normal of normal  of normsl
- Number of Patients
v Wesknes ‘ 47 14 1 22
Hesdeche  , - : 46 14 )0 21
Swasting - 44 14 10 . Q0
Nsusea and vomiting T 42 14 " . A7 .
Seivenon -+ . . * 31 13 8 10
Miosis ’ 25 - 14 8 5
Dyspnes . ) 23 B 6 3
Difficylty in walking 22 , 14 8 0~
Diwsrrhea N 9 ., 4 8
-Muscular fasciculation 20 14 8 0
Disturbance in speech . : 20 14 6 0
Disturbance in consciousness i9 * 14 5 . 0
Abdominal pain , 15 S * 4 (]
{ Fever \ - 15 9 8 0
Bronchopharynges! sscretion 14 10 4 0
.. » Increased bigod pressure 12 * 19 2 0
* Loss of pupillary reflax 10 10, 0 0
Cramp f 9 9 0 0
Cyanosis . N : 8 / 0 9

P

*Compared with nermal vblus of esch patisnt safter recovery from poisoning,

Modified from Nasmbe, T, C T Nolte, J Jackrel, snd D Grob. 1971. Pohoning dus to
orgenophosphate” insacticides. pcuts apd chronic maenifestations Am. J. Med. 50 475-492.
Reprinted with pgrmission from suthor end-publisher R :
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and svmptoms which occur, as well as the rate and extent of their progression, are
dose-dependent. ’ '

) Dlagnosw of organophosphfte poisoning may also Be confirmed by a therapeutic
trial with atropine, which 1s specific and effective. Individuals poisoned by
cholinesteraseinhibiting compounds redfond favorably to 1t and have a tolerance
for relatively arge doses given repeatedly. Similarly, marked Jimprovement after a
single dose 6f pralidoxime chlonde (2-PAM chloride) (Protopam' Chlonde) is
diagnostic of poisoning by an organophosphate compound '

. N \ K]
CARBAMATES "\

‘Carbamates are reversible cholinesterase inhihitqes. Like organophophates, they
may be direct or delayed in actiort. Inlubition of the enzyme 1s reversed largely by
hydrolysis of the carbamylated enzyme and to a lesser extent by formation of fresh
enzyme. Signs and symptoms ‘of mtomication are smilar tg those of
-organophosphate ppisoning. These include vague feeling of malaise, hyperhidrosis,
hght-headedness nausea, blurring of vision, hypersalivation, and vommng

Diagnosis by measurement of cholinesterase activity is difficult. Wlthout proper
samiple and handling, test aesys will err in the dlreatlen,qf rormalcy.
\

CHLORINATED HYDROCARBONS

Chionnated ‘hydrocarbon insecticides are more persistent in the environment than
most other synthetic organic pesticides. Th®y are most efficiently absorbed by
ingestion. The exact mechanism of toxic action of these chemicals is not knéwn,
but in general they act on the central nervous system to stimulate or depress. Signs.
and symptoms of toxicity therefore vary with the specific chemical but may
. include ngusea, mental confusion or semiconciousness, jetking of limbs, izziness,

lethargy, /weakness, and anorexia. Symptoms *have been reported as %on as 30
minutes after massive exposure but generally’ develop mare slowly, if maximum
symptoms are not reached within a few hours after acute exposure, another
diagnosis or complicating feature must | be sought.

-,

i \Q

’  DIAGNOSIS AND TREATMENT

Diagnoss 1s conﬁrme‘y proof that the chemlcal orits metabolite 1s present in the
body at excessive levels. The preferred material for amalyéis depends on the rgute of
* exposure, the'suspected etiologic agenft and the interval since exposure. Tréatment
must rot be delayed awaiting laboratory confirmation, because such tests are
difficult to perform and nme-consummg Results may nothe available for days or”
weeks. .

In the care’of pesticide poisoning victims, three types of treatment are important:
1. Supportive therspy. :

. AN L]
~ * Z. DBecontamination of patient. ’ t\ .
; 3. Administration of specific antidotes where available. .
. v . -
o 'r_
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SUPPORTIVE Tl'iERAPY does fiot counteract the specific toxic action of the
chermical but does sustain the several wvital body function necessary to the
matntenance pof hfe Expressed hlutly, supportive trefment 1 supposed 1o keep
the patient alive — until specific antidotes can’be,\gwen and take effect or until the
body has sufficient time to metaBolize the total amount absorbed to a level which

1500 longer toxic., Supportive therapy 1s tatored to meet the needs of the patient
and may nclude ‘ s
- artificial respiration . A

—maintenance of free airway ((aspn?non of excess secretion and vomitus)

—oxygen therapy for cyanosis (under positive pressure with pulmoriary edema)
. t

—postural drainage : . .
—sedation for hypclc‘{u[‘..u..«) v~ detoieas (Sodium phenobarbital, preferred
because of, its rapid action.,must he uséd with care when there s respiratory
impairment), - . T e
’ . X 3
CONTRAINDICATED:

) —MORP'HiNE, THEOPHYLELINE, OR THEOPHYLLINE-

. ETHYLENE'DIAMINE (AMINOPHYLLINE).

L
* — TRANQUILIZERS ARE SELDOM INDICATED AND SHOULD BE ’
USED ONLY WITH GREAT CAUTION:'

-

— STIMULANTS FOR VASCULAR COLLAPSE $HOULD BE USED
ONLY AFTER CAREFUL CONSIDERATION. THEY /ARE CON-
TRAINDICA:EED IN POISONING BY CHLORINATED HYDRO-
CARBONS. ' ' ' ’

s

DECONTAMINATION IS EXTREMELY IMPORTANT IN ALL TYPES OF

" POISONING. Such care properly, administered te munates exposure and thereby

limuts dose; therefore the poisoming victim should be decontaminated as soon as
possible. even under less than 1deal conditions Depending on thé hature of the
exposure
A
—evacuate to fresh air | - ,
~remove contaminated ¢lothing S -
—wash skin and hatr (Thorough washing with soap and water followed by copious
nnsing with water and possiply alcohol ) Rinse eyes with water or saline
—1nduce vomiting or perform gastric layage
—later, evgcuate the gastrointestinal tract

CAUTION * . \ : '
- DO NOT INDUCE VOMITING N A STUPOROUS OR UNCON.

clous PERSON. o

; . ] .
= NOR WHEN PETROLEUM DISTILLATES ARE PART OF THE ’
POISON FORMULATION. ‘ : ) :

L]

— AVOID OILY LAXATIVES WHEN AN ORGANIC SDLVENT OR
HALOGENATED COMPOUND IS INVOLVED, M
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SPECIFIC ANTIDOTES are not avaﬂabl} for all pesticide chemicals. Fhere are no
anrldotes for poisoning by the chlorinated hydr&carbons however, antidotes of
considerable effectiveness are available for use in poisohing- by cholinesterase
inhibttars, especially the organophdsphates. These antidotes are safe enough to
administer cautiously ‘on the basis of symptoms before the diagnosisis firmly .
established. Favorable.response to the antidote helps to confirm a diagnosis of
pdisoning by one of the chohnesterase-mhjbmng compounds. Blood for
cholme,sterase testing should be drawn, beldre antidotes are admmlstered -

Atropmessulfateﬁ a physiological adtidote. It has no effect. on the wnhidrted
 cholinesterase but blocks the -action of acetyicholine on ppsasympathetic
receptors nllevm‘tmg bronchial spasm, reducing respiratory seéwons, and
alleviating miosis tempora‘nly '

.
LI

ATROP!NE IS CONTRAINDICATED IN THE CYANOTlC PATIENT

« BECAUSE OF THE POSSIBILITY OF INDUCING VENTRICULAR
FIBRILLATION. ATROPINE MAY,, HOWEVER, BE GIVEN INTRA:
MUSCULARLY AT THE SAME TH\AE THAT ARTHICIAL RESPIRA-
TION IS INSTITUTED. -

Thc prope; dose of atropine sulfate fo an adult is2 %0 4 mgintravenously as soon
(xanosw is overcomg. (Doses for chidren should be in proportion to weight;

15, about 0. 5 mg/kg) The dose should be repeated at 5 to 10-minute intervals

unnl signs gf atropnmzatlon appear —. dry, flushed skin, tachycardia as high as 140

. per minute and drying of secretions. In all cases where atropine treatmentis
indicated, a muld degree of atropimzation should be mantaned for 24 hours‘and
for 48 hours or more i severe cases. Because poisoning by organophosphate
insecticides results 1n accumulation of an excess of acetylcholine at certain nerve
endings, ponsoned patients show an unusual tolerance for atropine. This tolerancgis

. important dnagnostically The recommended dose of atropine sulfate 1s safe for the
patient poisoned by an orfanophosphate pest1c1de but will produce c}ear sngns of
overdosage In a normal person.

v
2-PAMchlonde 1s a specific antidote for poisonipg by organophosphate compounds,
agting to break the bond between acetycholinesterase and the alkylphosphate

. metabolite of theworganophosphate compounfl. This treatment is more effective 1f
started early and following a single dose of poison than will illness as a 1esult -of
. repeated exposures as with - workers. In ,organophosphate poisonings, 2-PAM
chionide therapy should always be given in conjunction with atropinization.
The dose of ,2-PAM chlonde 1s.1 g for an adult and\ 25 g for infants, The drugss
given slowly intrayenously, preferably by infugion for'15 to, 30 minutes. If infusion
18 not practncal the dose nay be given slowly by intraveneous injectior as a 5%
solution in. water over not less than 2 munutes. If the first dose produces soma
provem‘e\ nt, it may be repeated after an hour. In very:serious cases a continuous
infusion at the rate of 0.05 g per hour 1s recommended 1n adults and proportionally

' lower ratesn childrep (Hayes, 1970). ‘ .

\ N . .

» Hayes, W. J Jr! 1970 Epldomiologv |nd geners! mensgement of pollbnlng by pesticides
Podlnr Clin North Am. 17'629-644

/
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Side effects of 2-PAM chlonde therapy afe of mimmal nature in normal subjects

and practncﬂlly nonexistent in people who have been potsoned. Con}plamts have ' .
"included bref episodes of dizziness, blurred wiston, diglopia, headache’, nausea, and
tachycardia. The matenal s tapudly excreted from the body, chuefly in the urine.
There 1s a remote possibility of atropine intoxication 1n a patient who receives
2.PAM chlonde, after he has been given latge doses of atroptne-becausé of the
removal of accumulated excess acetylcholine by the freshly reactivated
cholinesterase.

Patients who require, treatment thh antidotes should be watched closely and’

. continuously fog not less than 24 Hours, because serious and sometimes fatal relapse v
can occur as a result af continued absorption of the poison when decontamination
" 15 incomplete or if diggpation of the effect of the antidotes octurs. Severely
poisoned patients shoulll have reasonably close observation for longer penods — up
to 48 or 72 hours. Close medical supervision should be continued at least 24 hours
after danger seems past -After discharge, the patient should avoid exposure to
chelinesterase Thiubitors until us blpod cholmesterase activity has returned to
noxmal Thus will take several weeks and possibly months. It has been estmated
that cholinesterase is regenerated at the rate of | percent per day

In the case of poisoning by a carbamate pesticide chemical, only atropine alone
" should be admimstered in addition to general treatment by decontamunation and
_supportive therapy 2-PAM CHLORIDE IS NOT HELPFUL AND SHOULD NOT
"BE USED™IT MAY, IN FACT, BE HARMFUL. Many of the reported cases of
carbamate, posoning have recovered without antidotal treatment (Tobin, 1970)., N
Deaths have occurred with intentional ingestion (Reich and Welke, 1966).

-

PESTICIDE POISONING MAY MIMIC

—Brain hemorrhafg,e' ' ¢

' —Hest stroke
<+Heat exhaustion | . B .
—Hypoglycemia . ’ R ~ ‘
—Gastroenteritis

* —Pneumonia or other severe respiratory infection

.

—Asthma - ’ ) : :

Tobin, J S 1970 Carbofuran a néw carbamate insecticide J Occup Med 12 16-19.
Reich, G A ,and J O Welke 1966 omgau- to a pesticide N Engl J Méd 274 1432

LI ‘ ‘ - !
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Do&l-)‘von cchmadogxposun_l When Poisoning IsSuspested LT /
f . us ,
Pal
L, 4 d  Amaynt Amays I
Biologigal Sample o . Collactien _ - R hﬂwa o,'nm.n- c.b‘_h
{in Glass Container) sed Storsg Organashiarina .’
(Exampie; Pargthion) (Etipb, Qubryl) .
Blood 10 mi, refrugerat » or freeze Parent eomm.\md'.c- Cholinestersse activity* * Parqn éombmmd, ’ \
) (teparate cells bi xfore known metaboiite - , Parent compound Cholinestersee activity* *
T freezing) - {Example, MQT) '
- . . . . . \
Urine ‘ 100 mi, sarchfy and sdd Metaboiite 1f knaan p-nimagheanal, total™ 1-naphtiol or other .
< g 1 mi prassrvative of freeze - (DPA f«ﬂprm . alkyl phosphates - . phenal metabolites '
" - {parativac} N 83 kngum
. ¢ ’ f
: : . , , , , /
Gdstric contents Acidity and add * Parem oom;‘nnd Parent eompound » Canbaryl ‘ ,
i preasprwative or freeze C ‘ 4 Parant compounq
) ) L ] ‘ L]
Body tissue 500 mg to S g (paa size), Pasent compound Parathion -
weigh and freeze - -~ or known metabolite e ¥ .
. (DDT, DDD, DDE) - Ll ' . v
LY -/ » ' ' -
¥ . T T A L L "
* Any antftoagulant excCept heparin suitable. v ¢ .
we Hopmlnlzod blood; uparno celis and plasma. P .

- [RIC
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Noto U- chemically clagn pl- containers with fail or tefion-lined screw caps. Where

" Modified from Merrison, G. and WPF. Durham: 1971. Anal
Jpermission from author and pubiisher.

ints, sample may'be wrapped in foil befors being put in d-eovmlnor

vticat diagnosis of pesticide Rolscning. J. Am. Med, Assoc. 216{2):295- 7. Reprinted with
L ]
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HOW DO ACCIDENTAL PESTICIDE PQISONINGS OCCUR?
BY MOUTH [ -

| DusTs AND SPRAYS ENTERING MOUTH
DURING AGRICULTURAL APPLICA.
: TIONS
DRINKING

PESTICIDES FROM
UNLABELED/-OR CONTAMINATED
CONTAINER

USING THE MOUTH TO START SIPHON-
AGE OF L1QUID CONCENTRATES
EATING CONTAMINATED FOOD

<

TRANSFER OF CHEMlCAL TJO MOUTH
FROM CONTAMINATED CUFFS OR
HANDS -

’

DRINKING FROM CONTAMINATED
BEVERAGE CONTAINER

-

ACEIDENTAL, SPILLS ON CLOTHING OR
-SKIN

DUSTS AND SPRAYS SETTLING ON SKIN
DURING APPLlC'ATlON

SPRAYING IN WIND

SPLASH OR SPRAY IN EYES AND ON SKlN
DURING POURING AND MIXING

CONTACT WITH TREATED SURFACES AS’
IN TOO EARLY RE-ENTRY OF '

. TREATED FIELDS, HAND HARVESTING,

Q THINNING, CULTIVATING, IRRIGATING
. AND INSECT OR PEST SCOUTING

S ' CHILDREN PLAYING - ,

: {N DISCARDED CONTAINERS

IN PESTICIDE MIXING OR'SPILL AREAS

MAINTENANCE — REPAIR WORK ON COU
. TAMINATED EQUIPMENT

P

DUST, MISTS, OR FUMES

SMOKING DURlNG'APPLlCATlON
OR

Wolfs, H ﬂ 1971

.
Ld
Hazards to and protection of individUals who mix or apply pesticides
Presented st $he training course ‘Safety and Pasticida Usage,’”
Agency, Chambies, Ga

1971, Sponsored by Division of Pesticida Community Studi.l us Env@nmonnl Protoctlon
.

L 4

CONTAMINATED SMOKING SUPPLIES

Atlenta, Ga., September 13-18, ~.

i
.
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'HOWMAY PESTICIDE POISONING BE PREVENTED?
~ Read, wnderstand, and follow recommendations on the labe!

»

‘= Protective clothing and equipment. . ®°  ° . )

decrease .the amount of pesticide chemical that has an opportunity to enter
ll(e body. Such are needed when‘using pestigides that show on the label:
L, o, ,

!
]
, »
* © | “Poison-
\ g -
) r . ’
y

- Use This Protective Clothing: )
N - Ltght\vexght rubber or plastic suzt ( fu/I-Iength sleeves and Iegs,

* closed at neck and wrists) over usual work clothes. Protective
clothing may be hot. If use of- waterproof suits is re&clfd a
¢lear heavy-duty cotton coverall is better than no protecuon
at all. _ s .

- dee-bnmr}ted hat or hood (nghtwexght rubber, plamc or
plasnc-coate’d)

+

— Gloves and boots (rubber or plasnc-coated) Avoid canvas or .
leather type - s

Lfve This Gear
- GoggIes , -

~Mask or. respirator covering nose and mouth
Replace filters in cartndge-type respu'atq:s regularly,

‘ [Clegn ‘clothing and gear ‘dfter each u.w]‘ . _‘ .
PRI . .

-

)
- Store chemncals under tockgand key and in ongtnal conmner .oy

= Buy only the amount of pesticide needed for the job

= Regular cholinesterase testing and medical surveillance of all who are occupa-
tionally exposed to organophosphates. *
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#CASES FROM LITERATURE ¢ L,
R e ¢ Casel e,

¢ A'22.yser-olg tractor driver disked a cifrus orchard in which the traes were low and close set. | R

The archard was sull posted with warning signs because psrathion had been spplisd §.deys .-, - :

‘serliar. He removed his shirt because of the hest. As ha workod he Brushed ageinst the trees, .7

:

‘snd he hed had similar axpobures prmouslv In tha sarly afternoon he became vnoiontly il end® " * '
L gy, b

-

called 8 nesrby pest control operator who gave him some atropine tablets {which were lpst) snd'

. ‘hed him taken to a hosprtal. Clinical menifestations on arrival included sn uhpnqolor’ with mild-
~  cyanosis, vomiting, abdominal cramps, a“feeling of “numb all over’” and pcqpom; ‘pupils which . .

stll rescted to light and accommodation. He was given atropine (0.3 mg I.V. sfd 909 mgiM}

with sn immediets sense of rélisf. His pupiis dilated, but vomiting continued for’2~1l hoyi

Ha siept soundly until morning when his pupils were againnoted, to be contractod aud ofl 0
L, “symptoms returned. Atropine (0.6 mg subcutanoously) brought relief, Wr’ecovorod wnh- ‘9“'
. out further trestmant. B i

‘¥ Quinby snd LammBn, 1958) . . : . -
Case 2 . P ,

An orchardist sprayed his apple orchard with parathion. for a veek and started thmfaing ths

sprayeq, trees 2 days before spraying was compieted. Seven days sfter starting thinning, he

‘Hecs dlzzv and had wisusl disturbances. When he reschad home, he was nauseated and

‘ + fMomited, hed “heaviness” of his legs and excessive sweating,.and was noted to have plnpomt
pupils. Hls physician treated him with atropml wnh fairly prompt reliaf. Thres weeks later' his,
pissma cholinesterask was normal, but the erythrocyte cholinesterase was still deprassed. fn
retrospect, 4 hours before ths patient reslized that Ne was ill, both he and his 8aughter, who -
had beenry halping Mim, developed twitching of the 'eyollds .but thodlgmflcanu ‘of this wes not
recognized. . , < : .

. (Quinby snd Lemmon, 1958) ! : . . . - o

3 T M * B J . . ) L .

. .Y Case 3 ‘ e -

v

i A 24/2 vur-old child was found playing with o plckago of spray povyer {lindane and “

malsthibn). She hed broken the package and scattered the powder widsly hut had fittle in of

eround her mouth Gastric lavage was complsted within 40 minutes at a local hespital whare S
0.6 mg atropine was injected. In the next 30 minutes sh driven to snothBr hospital for
admiigion to the intensive care unit. Jmmediately nﬂer- missiony she became comatose and

cysnotic with severe pulmonaky sdems and copious amoupts of pharynges! exudees. The child e
'. wes'iritubsted and given positive pressurs srtificial refpiration. Sha developed axtensor spaims,
end the pupils dilsted. The child wes trastad with stropine sl pralidoxime for 2 days and
replace: transfusion of 10 pints blowd. The child remgined decerebgate, ‘concioysness was
not regained, and she died 2 days after exposure. At sutopsy, pulmonary edema and extensive

« cersbral softening were the prigcips! findings. 3 . N

" (McQueen et ., 1968) . 1 N

) ‘Cased

A crcw of 30 men, prevuously unexposed to pesticides, picked oranges for 8 hours in-e grove
. which' had, been sprayed 16 to 19 days previously with psrathion. Ilines booon in séven men

shortly after dunch, in thrae others later the same day, and in one the next dey with gensrel

symptorms of weskness, vomiting, snd profuse swesting. One was simost unconscious, and two , |

hardly abie tO see. All were hospitalizgd and trasted with atropina. L
§ {Quinby end Lemmon, 1958) \ , R . ’

B ! e : ) : . K
. & . -‘

Quinby, G. E., and A. B Lammon. 1958. Parathion residues as . c-uld of pol:onlng in crop ’
workers. J Anfer Med. AssoC. 166 740 746

’

“te
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.

'

s

McQueen, E G, C. B8rosnan, snd D G F‘rry 1968. Poisoning from a rose spray connlnlna
lingane and mllnhlon N Z Med J 67 533637
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< . . .Case5 . °
Afnr on sbsence of 45 ‘minutes, 8 17you-old bby was found unconscious on his bed with o
. _soft drink bottie. containing 4 ounces of dark brown melodorous liquid orf the Jioor. He had

4 v:’ﬁ odgo was takgn to @ hospitel where he remained cqinatose with bilatersl.pinpoint pupis, -
irragier pulse. Em.mncv procedures temporarily rpstbred # reguiér.hesrt rhythm end

1

. sustained ventilation through a'trachdostamy, but he developed recurrent hqart failure and died
° 4-1/2 hours sfter ingesting the liquid. Laborstory tests ostabluhod that ‘the niaterisl in the

. i bottie snd that in the gastric contents wes identical, but the matm@ould pot be identified”

. * Blood cholmomruo tests were- fiormal with no changes consistent with organophosphate

g N exposurs, ft ms fuspectsd that the material was o\carbomate Inspection of the entirs home
.. * environment rivesied nathing resembling the suspect matenial. it was leafned the victim hed

worked st s plant nUrsery. Thers, a large, supplv of pesticides was found in an unlocked,

building, among them material which proved' to be ndontwal to tha causative materisl which

Proved to be a cargamate. . e )
(Reich and Welke, 1966) R - . .
T e L L} ¢ - : .
. , . . . s Casg 6 , .
’ A wo‘mg_n sprayed her flowers twice wnth m!:;hnon using a-hand sprayer. On esch occasion she
’ v, thought she was poisoned when she devel hesdache, nauses, qnd dizziness. Her family had .

slso sprayed the nearby orchard with what she thought was malathion, but‘mvettiption
showed parathion had been appiied. It also showed that sffe had wotkod'in the oc'chard for:
" some days after the application when residues ‘were hesvy on weeds. She wors the same dusty
““pedel puthdhs” throughout, and her lower legs were bare. Each iliness was preceded by fugther *
exposurs to residues in the orcherd. ~ s
(Quinby and Lemmon, 1958) '
r o . Case 7 _°
At 8:00 AM, three 30-mpn crews 'began picking fruit sprayed 12 or fhgre days previously with
. parsthion. Testing -hed shown residues were not high on the fruit. Symptom onset ranged
Ll o between 12:30 and 8:00 PM, with most-men becoming iil  betwesn 2-30 snd 4:00 PM. Ths ill
' mbn quit vbork some lay down .nd others went home. Those who were il and remained st the
m were hosplullzod when they began to vomit. Some 20 te.26 men were ssen st tho
_ itsl, 2 corming by ambulence becauss of their, condition. Among the patients, vomiting w-
airly consisten continuous along with subnormsl tempendtures, rapid pulse snd sxcessive _
swesting,-psllor, and weakness. Some also had wertigo and muyscle twitching. Atrapinizstion®
- brought striking imprévement in-atl within 20 to 25 minutes. Nina were detsined overnigit for
V. . obesrwation, end some were given additional atropine in that time, two of thuq were
‘hocpmhzod somewhat |onger, .

There were no ilineses among the crew who puckod in the orchard ares which .wbrn sprayed
0

the earliest. AllL piekers had different iunches and water sources. Lesves r miduu
! much higher levels than had besn present on the frint,
.« {Quinby snd Lemmon, 1958) . « N ,
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INFORMATION ABOUT PESTICIDES IS AVAILABLE:

On the pd¥age P R

. The informition -on pesticide labels has ‘been called the most expensive *
7 literature qvatlable, for the research: and development that lead to” the
. wording frequently costs millions of dollars. If the label is read and
- understood, ond all of the directions are-followed, the likelihood of .
..  Mmisusing the material or of having an accident with 4 pesticide Is remodte.
., - Bylaw, the {abel.on each package ‘om#piﬁes must'include Q‘;‘J followifg:
B'.m n’m ot .

Intended product use . R . o ‘ -

. Active and inart ingrediants — cx ition .7 TS

¢ Directions.for uss ! . Ce e L
\ Pests to be controlied; crops, animals, or sites to be wasted . . . A

. Dosagae, time and method of application <L -
Warnings to protect user, consumer of treated foods, and bensficial

plantsand animals - - 3 L .
KEEP OUT OF REACH OF CHILDRE .o
, Antidotes and first-sid instructions - - . .
) Net tontents
Name and address of manyfacturar L .
\ EPA registration number
&’ - Certain terms on the label are set by law. Signal words such as

“DangeL" “Poison,” “.Wamf'ngg" and “Caution” reflect the de- "
gree of toxicity of the pesticide based on LDgo and LCsq values-
* of the chemical. ST e T ) T

Fom: ~ g \ , :
= Your local Poison Control Center which maintains a current informdtion file

‘ on all: compounds, their constituents , and recommended treatment in case
of poisoning. . * q‘ .

~ Your State department of Realth .- R
— The County agricultural extension agenit in your county
= The Regionat Office of the U.S. Environméntal Protection Agency i

3
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From selected reference texts: s : L .

Gleason, Gosselin &Hodge Clinical Toxicology of Commercial Products 1969.
The Williams and Wilkins Co., Baltimore, Md. . .

Goodman, L. S. The Phannacologlc Basis of Thempeutrcs 1965. The Macrmllan
Co New York, N.Y.

Hayes, W.J., Jr., 1963. Clinical handbook on economic’ poqons Reprinted
October 1971. US Environmental Protection -Agency. U.S. Government
Printing Qffice, Washington, D.C. 20:02

.\_’_ . ‘. 3
N M 7 R
- ~ T ~
‘ R
4 ’
, - Criteria for Cataloging Pesticides by Toxicity, o
and Label Requirements Established by N K
. . Federal Insecticide, Fungicide and Rodenticide Act
. .
' Acute Oral ., Signal Word and
LOgq Value Antidote Statements
Highly Toxic 050 mg/kg “OANGER” “POISON" .
. ", Skull and Crossbfedne V1t =<t
. ** Antidote Statement .
. \, . “Call Physician Immediately” - ' .. .
- ' . -**Keep Out of Rupch of Children*
« ) -
r Moderately Foxic 50500 mg/kg ’ , “WAHNING"
. . *No Antidote Statement
. \ . ¢ “Keep Out of Rbach of Childran"
Low-Order Toxicity 500-5000 mg/kg “CAUTION" v
£ . ! R No Antidote Statément

. PKeep Out of Reach of Children”

’ .

Comparatively Free 5000+ mg/kg No Warning, Caution’or Antidote
from Oanger . . Statement
~® Unqualified Claims of Safety Are alm
. Acceptable
. ‘’Keep Out of Reach of Chvldron"

ERIC

- - . A

U.S. Dept. of Agiicuiture, Agricultural Research Service, Pesticides Regulation Division.
March 9, 1962, Interpretation Number 18 of the Regulations for the Enforcement of Federal
Insecticide, Fungicide, and Rodenticide Act. 7 C.F.R. 362, Int. 18, Rev. 2.
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1. Latent’ pojgoning. No clinicsl menifestations. Disgnosis depends on'the
astimation of serum cholinestarase getivity, which‘is inhibited by 10 t0\50
percent, ” .- .

- Treatment: Unnecemary, but cbeervation fof ot least 6 hourygis necessary,

since clinical manifestations mey psogress. | -

Prognosis: . Good

- .

. € [
2. Mild poisoning. The patient can welk but camplsine fatigus, hesdache,
dizziness, numbness of axtremities, nsusea_snd yom , axoostive swanting
and salivation, tightness in chest, Rodorninal cramps or diprrhed? serum

cholinestersss activity is 20'to 50% of normael vaiue. . . -~
Trestment: Prehidoxime, 1 g-inWy, and stropine sulfste, 1 mg
subcutaneously, N v s
Prognosis:  Good. !
. ' \ .

3. Moderate polsoning. Tha Setient cannot waik, and thers is P
weeakness, difﬁctﬂty'ulking, musculer fesciculstions, miosis, and severe
symptome ‘described sbove; serum cholinestersse sctivity is 10 to 20% of .

normai velue. . B 4
Trestment: Pralidoxime, 1 g intravenously; atropo’ne sulfate, 1 %0 2 mg
. intravenously every 20 to 30 minutss until swesting and

salivation disappeer, snd thers if slight flush and/or miydrissis.

Prognosis:  Hecdvery with trestment; without trastment, recovery mey or
may not taks place, - *
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4. Severs poisoning. Unconsciousness, marked miosis, and, loss of pupillary B Y
. reflex to light, muscular fasciculstions, fisccid pefalysis, secretions from the )
mouth and noss, moist rales i the lungs, respiratory difficulty snd eysnosis; —-/’L'
serum cholinesteraes activity is iower than 10% of normal value..

Trestment: Pralidoxime, 1 g intravenously; if thers is no improvement,
additionsl intravenous injection of 1 g; if the total of 2 g >
pralidoxime is not followsd by improwement, intrsvenous .
infusiod of pralidoxyne st s rate of 05 g/hour; stropine
suifatd, 5 ng intraenously every 20 to 30 minutes until

sweating and siivatibn distppeer, and there |\. slight. flush . °
. : snd/or mydriesis, . ] L
Prognosis:  Fatal if not trested. . - .
. Other therspsutic messures: (1) Maintain open sirwey by oropharyngeel ’ :

suction, andotfaches! tube and bronchial suction, and msintain respirstion by
mectisniicsl meens, if necesssry adding oxygen if asvsilabis; (2) Temove

, -
organophosphate from the skin and conjunctivas, or from the stomach by .
gestric lsvege; (3) other supportive meesures, including intravenous fluids, and’
antibiotics to handle pulmonary infection; diphenylhydentoin other
snticonvuisent drugs may be adminis it convuisions srs not by
atropine and pralidoxime.

This table is compiled meinly from sxperience with psrathion snd methyl
perathion poisoning. Thers are some veristions in poisoning dus, to other
organophosphates. The doses of pralidoxime snd atropi fer aduits. Doges .
in childfen sre in proportion to body Weight or surfece r )

A

From Nembe, T.,C. T. Noﬁo, J.'Jocl:rd and D. Grob. 1971. Polsoning due to

organophosph ir icides. acute ond’chronlc manifestations. Am. J. Med. @

50:475-492. Reprinted with pormbdon.from suthor and publishe?. - )
. -
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