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INTRODUCTION \

This outline was prepared for lecture notes to medical students who
would maluly be in general practice,

If properly used, both air and urine tests provide essentially the
same {oformation—the severty of exposure to the polson o question,
Industrial hyglenists and physicians alike have been slow to make use

of many ad ges offered by chemlcal urine snalys!

LEAD

RATE WITH LXAR 1N AIR
[

These advantages are: Under normal conditions, thoy pleture ne- ]
curately employees’ exposurs to many toxic substances as well as doas
ntmospherie analysos; they represent total absorption from slt sources
(inhalatlon, Ingestion nnd skin nbsorption); the effects of solubility g -
in body flulds is gauged by urinary excretion of many clements; and ex:
posure it many cases can be evaluated nfter it has ceased by delnyed
urinary excretlon of toxe substance, Last, but not least, only the 1
nbsorptlun of a chemleal element can cause an increase In excretion of
that same element in body flulds.
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The chief disaclvantages nre: Toxic substances mny cause fnjury In
pamaing through the body in chemically detectable amounts; excreted
pulson s only approximately proportioned to excreted concentrations
and often there Is x delayed response in Increased excretion with start
of nbgorption or exposure beentise chemlcals may he partly stored In the
body to smne extent. The varintion In urinary concentratlon caused by
varying {luld Intnke can he reduced by adjusting the specific gravity |
to n medium value. ‘Many Industrial chemicals have not been studled
relative to ratlo of excreted amonnts nnd atmospheric exporure, All

, such dnta should be published to expand the Industrlal hyglenlst’s
bbies‘ nbility to use this valuable tool In exposure evaluation,
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INDUSTRJAL HYOIINI LADORATORY TISTS AS AN ADJUNCT JO MIBICAL

LABORATORY TESTS

This discussion Is based on the assumption that the physiclan sees
the patient after the exposure to the industrial environment and there
Is'no prior information of value: on the patent, the materlals to which
he was actually exposed, the trations of at heric contaml-
nants, and amount of skin contact he had in carrying out his normal work.

We want to discuss brieBy the Iaboratory tests that can be made on
specimens to help to differentiate occupations! diseases from those
diseases that may be due to non-occupational agents or factors, It must
be kept In mind that to cover such a broad subject in the short period
available that the interpretation must be limited to reaction of normal
healthy workers,

1. Matertal: Inorganic Inert dust; silica, ssbestos, ete.

Tests: There {s no known specific chemlcal or physical laboratory test
for poeumoconlosis diaghosis. The most characteristic physical and
chemlcal properties of these dusts are thelr Inertness; therefore,
there wre insignificant products excreted that have been {dentifled

;dl.‘lwu assoclated with exposure, with the exception of asbestos
es.

2 Materiol: Lead compounds,

Tests: Urlnnlysls iy specific,
Blood analyxls is specific,
Porphyrin is helpful but not specific.

Stippled cell count i helpful but not specific,
Method: Dithizone colorimetric,
Normal range: 0.00-0.08 mgm, lead per liter of urine,
0.00-0.07 mgm, lead per 100 cc. of bigod.
Significant range: 0.08-0.15 mgm, lead ‘per liter of urine.
0.07-0.12 mgm, lead per 100 ce, of blood.
Dangerous rasge: >0.17 mgmm, lead per liter of urine,
>0.12 mgm., lead per 100 cc. of blood.

Remarks: Look at the attached chart for comelativn between urlnary
values for lead and stmospheric value as found by a large Industrial
comf'my’l‘zedlcal division, If patfent has serlous Kdney impalr-
ment, vesuils are not accurate, Interpretation of urim
light of specific gravity 1s helpful, * vrinary valves fn
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. Materiol: Mercury and its compounds.

Tests: Urinalysis is speciiic,
Blood analysls is specific.

Method: Dithizons and electroprecipitation,
Normal range: 0.00-0.10 mgm. per liter of urine,
Significant range: 0.10-0.2 mgm. per liter of urine.
Dangerous range: >0.25 mgm. per Jiter of urine,

Remarks: Mercury is more readlly exceeted than lead, The tatio of
excreted mercury to absorbed mercury is higher then in the case
of lead.

Material: Cadmium,

Tests: Urlnalysts is specific,

Method: Dithizone,
Normal range: 0.00-0.05 mgm. per liter of urine.
Significant range: 0.05-0,07 mgm. per liter of urine.
Dangerous range: >0.07 mgm, per liter of urihe.

Remarks: ‘The Industra] usege of eadmium has been limited; there-
fore, there I3 not much data on conelation of cadmium in the en-
vironment to urinary values.

Material: Nickel—only nlckel carbonyl.

Tests: Urlnalysls is specilc,
Analysis of halr is specific.

Method: Colorimetrically with potassium dithiozalats,
Normal range: 0,00 mgm, nlcke! per Liter of urine.
Significant and dangerous range: Any detectabls smount of nickel
In urine,

Material: Solld arsenic compounds,

"Teats: Urinalysia is specific, :
Analyses of hair and Angernalls are specific,

Method: Gutzeit,
Normal range: 0.00-0.02 mgm, per liter of urine.
Significant range: 0.03-0.04 mgm. per liter of urine.
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Dangerous range: >0.05 mgm, per liter of urine.

Hemarks: Assenle may be found In the hair for several months after
exposure has ceased.

.

7. Material: Arsine.

Tests: Urinalysis i1 specific.
Analyses of hair and fingerails are specific.

Method: Gutzeit.

Noral, significant and dang ges: Any detectable arzenic
in urine, halr, and fingernails following exposure to arsine signifiex
danger,

B. Materlal: Manganese.

Tests: Urinalysis Is specific but only positive while exposure is con-
tinuing,
Blood analysis i1 speclic and shows manganess longer than urine
does after exporure ceases,

Method: Colorimetric by strong oxidizing agent,
Normal range: 0.00-0.01 mgm, per liter of urine.
Signlficant and dangerous range: >0.010 mgm. per Liter of urine,
In blood normal range: 0.012-0.015 mgm, per 100 ml,

9. Moterial: Copper.

Tents: Urinalysis is speclfic.

Method: Colorimetrio with ammonium hydroxide, 7
Normal range: 0.00-0.034 mgm. per liter of urine,
Significant range: 0.04 to 0.1 mgm, per liter of urine.
Dangerous vange: >0.1 mgm. per Jiter of urine.

10. Material: Chromium,

Testa: Urinalysis is specific,

Method: Colorimetrie with k lin or S-diphenylearbazid
Normal range: nil,

SigniBeant range: Any detectabls amouat in urine,

INDUSTAIAL MYOIINE LANORATORY THSTS AS AN ADJUNCT 10 MIDICAL

11. Materlal: Radioactiva is: radium, I thorfum, etc.

P
Tests: Urinalysis Is specific,
Exhales active gas: radon, thoron, ete.
Method: Gelger counter.
Normal range: nil.
Significant and daug range: A ¢t indicating daily .expo-
sure of 10-* curies per cublc meter of alr.

Remmarks; Uranlumn of itself is one of the most toxic elements.

12. Material: Fluorides,

Tests: Urinalysis is spocific.

Method: Thorlum nitrate titration,

- Normal range: 0.00-0.00 mgm. per liter of urine,
Significant range: >3.0 mgm, per liter of urine,
Dangerous range: >5.0 mgm. per liter of urine,

13. Materlal: Carbon monoxide.

Tests: Blood analysis for carbon monoxide-hemoglobin {s positive
and speclfc.

Method: Pyrotannic acld and reagent of sodium hyposulfite, sapo-
nine with sodium oxalate, *
Normul range: 0-10 per cent in smokers,
Significant range: >20 per cent carbon monoxide hemoglobin.
Dangervus range; >33 per cent carbon monoxide hemoglobin,

14. Materlal: Benzol,

Tests: Urinalysis for inorganic/organic sulfates is specific within

four hours after exposurs ceases,

Method: Barlum sulfate precipliation,
Normal range: 85-85 per cent urlnary sulfate as inorganie form,
Significant range: >85 per cent urinary sulfate ss inorganic form,
Dangerous range: >70 per cent urnary sulfate as Inorganic form,

Remarks: Specimen should be collected at end of work perlod within
four hours after exposure hat ceased,
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15. Materiol: Trichiorethylene.
Tests: Urimlysls for trichloracetic acid.

+Method: Reaction of Fryiwara,
Normal range: 0.0-5.0 mgm, per liter of urine,
Signlfcant range: 5.0-50 mgm., per liter of urine,
Dangerous range: >50 mgm, per liter of urine.

Hemorks: All hydrocarbon of aliphatie serles having three chlorine
atoms on a carbon atom metabolizes to give trichl tie acld.
It is excreted at maximum of 2-8 days sfter exposurs and up to
14 days in detectablo amounts.

16, Material: Carbon disulfde,

Terts: Urinalysls and analysis of exhaled air are specific for 24 hours
sfter last exposure,

Methed: Cupric acetate in ethanol.
Normal range: nil,
Significant and dangerous range: Any amount,

17. Material: Phenols, aniline, xylidine, and organic nitrates,

Tests: Urinalysls is specific for unchanged compounds,

Method: Appropriate for specific compounds o small amounts.
Normal range: il

Slignificant and dangerous range: Any detectable quantity.

18, Materials: Toluene and/or Styreue.

Teste: Urinalyss for hippurle acid, but it fs not specific, Blocd
analysls is specific for theso solvents IF collected within 24 hours
after lust exposure,

Method: Ether extraction and nitrogen determination,
Normal range: 0.5-0.9 grx. per liter of urine.

Remarks: Urinary hippurle acid correlates well with atmospheric
exposure,
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19, Mauterial; Organic amine.
Tests: Blood examination for Helnz Bodles,
Method: Staln and microscopic examination.

20, Material: Naphthelene.
Tests: Urinalysis for naphthol glucuronate,

21, Moterials: -Organio fnsecticides.
Tests: Urinalysis for organie chloride.

Method: Ether extraction and combustion.
Notmal range: nil,
Significant range: any detectable amount.
Dangerous range: >10 p.p.m. -

Remarks: Any detectable increass or unusual amount of organic
chlorides should be Investigated,
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