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The Key Concept in Toxicology
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Dose
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Dose

Aspirin
Vitamin A

Oxygen

Beneficial Dose
300 - 1,000 mg
5000 units/day

20% (Air)

Toxic Dose

1,000 — 30,000 mg
50,000 units/day
50 — 80% (Air)
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(Dose-Response Relationship)
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Species

Toxicity of Interest

Duration of Exposure

Exposure/Dose

(ppm)

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Rat
Rat
Rat
Rat
Rat
Rat

No effect—Iliver
Mild liver damage

Severe liver damage
No effect—kidneys

Mild kidney injury

No effect—respiratory
No effect—respiratory

Nasal injury

No effect—kidneys

Mild kidney injury
No effect—Iliver
Mild liver damage

6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days
6 h/day for 7 days

3
10
100
100
300
300
3
10
10
30
100
300
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(Dose-Response Curves)

Increasing effect

A no-effect range | range of increasing
effect with
increasing dose
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Paercent animals

Population Dose-Response
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Adverse response
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LC50 4 LD50

LCBO0 51 el plis 05 o ool (oyma ,0 28,5 13 Lolie glp lga cbale 5l o Bliciul Coaw &lp v
g oo oolatul (0 caras cdale)

.LC50 4 LD50 ¢lauxlsV

Sl G 039 PSS o sl 4 eole 0,5 (L) MO/KGID — (s B39 £ 9kS 2 05 (o) MY/kg LDSO -
(395 50 32975 35, ;0 &5

1oz Sliciwl s oy 5l aS canl lga 0 cole SO e cdale (i o 0,5 L) mg/L (LC50 -
Dgds oa oolaiwl ppm 5l DByl 2 ogl o



[ NOEL and NOAEL }
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Toxic response {perceant)
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Response (% of individuals)

Sl Olus 5 40 Sloyo o yxiy 9 (Sl Al

:(Therapeutic Index) S p=ali v/
ol Olime saims Slis Loyl Caens Glie oo lis -

Therapeutic effect

Lethal effect

| s)b Safety 9 uda.:

sl iyl g iS5l Coons all 25,5 SO 51T ax o -
Lol o Al SS05 S 4 az 2 g

. LD50

Therapeutic Index = — -
ED50
LDO1

. _Lpo1
Margine of Safety = —

Therapeutic index



Effective Dose
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Species LDsp img/'kg/day)
Rabbit (Dutch Belted) 100

Mouse (CD-1) 2300

Human 602

Rat (Sprague-Dawley) DS

Mouse (Swiss) 1 100

Mouse (ICR-Swiss) 1400"

Rat (Wistar) 2180

Source:  Adapted from ATSDR (1996), Toxicant Profile for Chloroform.
“Based on 13 days of dosing.
*Female mice.
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Effect of Route of Administration on Response (LDsg)”

Eoute of Administration Methadone” Stryc hnine” DDT? DFP*
Crral Q0 16.2 420 : |
Subcutaneous 48 3 | 5040 1
Intramuscular — 4 — 0.75
Intraperitoneal 33 1.4 10K} 1
Intravenous 10 1.1 A0} (.3
Intraocular — — 1.15
Diermal — SO0 117

Source:  Adapted from Handbook of Toxicology, 1956, Vol. L
“All doses are in units of mg/kg.
"Rat. : e o v
_ :(First-pass effect) o5 Jgl ,35
“Rabhbit. ’
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D950

NOAEL = (mg/kg perday) x 70 kg N

SHD = UF

mg/day

NOAEL = threshold dose or some other no-observable-adverse-effect-level selected
from the no-effect region of the dose—response curve
SHD = safe human dose
UF = the total uncertainty factor, which depends on the nature and reliability of the
animal data used for the extrapolation
N = number of milligrams consumed per day
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Dosage = =N mg/kg

percent of the chemical absorbed by the lungs (if not known, considered to
be 100 percent)

breathing rate of the individual (which, fcrr a normal worker, can be esti-
mated as 2 " h of heavy breathing at 1.47 m’ */h or as 6 h of moderate breathing
at 0.98 m’ ﬂl} depending on the size and phy ==.14:.al activity of the individual
concentration of the chemical in the air (mg/mr “}

time of exposure in hours (usually considered to be 8 h)

body weight in kilograms (usually considered to be 70 kg for men and 60 kg
for women)
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[ ks 42150 55 (PCP) J3i8 Ty : Lo }
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5.8 mg/kg daily (60 kg)
100

1.0[(0.98 m'la“h} 6 h/day + (1.47 m'ﬂ"fh} 2 h/day]

OEL =

3.48 mg/day

8.82 m'lfda}’

PCP 5,50 ;o (slos S Sledbol |55 o0 a3 3 Jas o Voo bl (UF) comlad poe ;556 Lo ol 0 v
ol 09250 Sllgu> 4o

el o3 5 5 el OEL ol s 51 B 1 cond Sl 0,550 70 L ol o 39 ¥

@ ool oats a3 § Lai s baugie L S5 S sl s lastin] Jlade gl BR gas s Ve ol WY

OEL =

=0.39 mgfm'1



