
HOW  MUCH OF THESE 55 SUBSTANCES DOES IT TAKE TO BE LETHAL?
In tox icology, the median lethal dose, or LD50 (which is an abbreviation for “lethal dose, 50% ”), is a measure of the 
lethal dose of a pathogen, tox in, or radiation. The value of the median lethal dose of a substance is the dose required to 
kill half of the tested population during a specific test duration. LD50 is often used as a general indicator of the acute 
tox icity of a substance. A lower LD50 means greater toxicity.

BOTULINUM 
TOXIN

1 ng/kg
0.000000001 g/kg

(causes botulism and 
used in Botox )

TETANOSPASMIN

2 ng/kg
0.000000002 g/kg

(tetanus tox in)
SHIGA TOXIN

2 ng/kg
0.000000002 g/kg

(from dysentery)
DIPHTHERIA 

TOXIN

10 ng/kg
0.00000001 g/kg

 

POLONIUM-210

10 ng/kg
0.00000001 g/kg

(used for nuclear 
weapons production 

and to eliminate static)

MAITOTOXIN

130 ng/kg
0.00000013 g/kg

(from algae eaten by 
ciguatera fish)

BATRACHOTOXIN

2–7 µg/kg
0.000002 g/kg

(from poison dart frog)
LATROTOXIN

4.3 µg/kg
0.0000043 g/kg

(from widow spider 
venom)

CRTX-A

5 µg/kg
0.000005 g/kg

(from box  jelly fish)
TCDD

20 µg/kg
0.00002 g/kg

(in Agent Orange)

RICIN

22 µg/kg
0.000022 g/kg

(from castor oil plant)
INLAND TAIPAN 

VENOM

25 µg/kg
0.000025 g/kg

 
SARIN

172 µg/kg
0.000172 g/kg

(nerve agent)
FENTANYL

300 µg/kg
0.0003 g/kg

 
NICOTINE

0.8 mg/kg
0.0008 g/kg

 

CHLOROTOXIN

4.3 mg/kg
0.0043 g/kg

(scorpion tox in)
SODIUM CYANIDE

6.4 mg/kg
0.0064 g/kg

 
ARSENIC

13 mg/kg
0.013 g/kg

 
LSD

16.5 mg/kg
0.0165 g/kg

 
HEROIN

21.8 mg/kg
0.0218 g/kg

 

VITAMIN D3

37 mg/kg
0.037 g/kg

(from exposure to 
sunlight)

CAPSAICIN

47.2 mg/kg
0.0472 g/kg

(active component of 
chili peppers)

SODIUM 
FLUORIDE

52 mg/kg
0.052 g/kg

 
METHAMPHETAMINE

57 mg/kg
0.057 g/kg

 

SODIUM 
THIOPENTAL

64 mg/kg
0.064 g/kg

(used in lethal injection)

COCAINE

96 mg/kg
0.096 g/kg

 

BISOPROLOL

100 mg/kg
0.1 g/kg

(beta blocker 
medication)

URANIUM

114 mg/kg
0.114 g/kg

 
DDT

135 mg/kg
0.135 g/kg

(insecticide)
MDMA/ ECSTASY

160 mg/kg
0.18 g/kg

 

SODIUM NITRATE

180 mg/kg
0.18 g/kg

(Used in cured meat)
CAFFEINE

192 mg/kg
0.192 g/kg

 
ASPIRIN

200 mg/kg
0.2 g/kg

 
KETAMINE

229 mg/kg
0.229 g/kg

(anesthesia medication)

HYDROCHLORIC 
ACID

238 mg/kg
0.238 g/kg

(used for cleaning, 
batteries, and fireworks)

PSILOCYBIN

280 mg/kg
0.28 g/kg

SOLANINE

590 mg/kg
0.59 g/kg

(component of 
nightshade plants)

FORMALDEHYDE

600 mg/kg
0.6 g/kg

 
IBUPROFEN

636 mg/kg
0.636 g/kg

 
METHANOL

810 mg/kg
0.81 g/kg

 

CANNABIDIOL

980 mg/kg
0.98 g/kg

(CBD)
THC

1,270 mg/kg
1.27 g/kg

 
ACETAMINOPHEN

1,944 mg/kg
1.944 g/kg

(paracetamol)

SODIUM 
CHLORIDE

3,000 mg/kg
3 g/kg

(salt)

MELAMINE

6,000 mg/kg
6 g/kg

(found in dishware and 
“magic erasers”)

ETHANOL

7,060 mg/kg
7.06 g/kg

 
CYANURIC ACID

7,700 mg/kg
7.7 g/kg

(component of bleach)
ASPARTAME

10,000 mg/kg
10 g/kg

 
LACTOSE

10,000 mg/kg
10 g/kg

(milk sugar)
VITAMIN C

11,900 mg/kg
11.9 g/kg

 

GASOLINE

14,063 mg/kg
14 g/kg

(Petrol)
STEVIOSIDE

15,000 mg/kg
15 g/kg

(from stevia)

MONOSODIUM 
GLUTAMATE

16,600 mg/kg
16.6 g/kg

(MSG)
SUCROSE

29,700 mg/kg
29.7 g/kg

(table sugar)
WATER

90,000 mg/kg
90 g/kg
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Please note that the majority  of these substances have been tested on animals, so it may not be a precise indication of how 
tox ic they are to humans due to physiological differences (such as how chocolate is not tox ic to humans but it is to many 
mammals, and some snake tox ins are specialized to be lethal to mice). However, mammals generally  have very similar 
physiology, and scientists use the data from these tests to determine human LD50, so it provides a decent sense of how tox ic a 
substance is.

Sources: 
en.wikipedia.org/wiki/Median_lethal_dose
ccohs.ca/oshanswers/chemicals/ld50.html


