
Thiram

chemicalWATCH Stats:

CAS Registry Number: 137-26-8
Chemical Class: Dithiocarbamate
Use: Fungicide on food crops (strawberries, apples, and 
peaches) and for seed treatment
Toxicity rating: Slightly toxic
Signal Word: Caution
Health Effects: Neurotoxic; developmental and reproduc-
tive toxicity
Environmental Effects: Moderately to very highly toxic to 
freshwater, estuarine and marine organisms. May reach 
surface waters in concentrations high enough to affect 
aquatic life.

        Among the most hazardous 
pesticides, the fungicides thiram, 
ziram and ferbam are teratogens, 
neuro, reproductive and thyroid 
toxins, mutagens, and skin sensi-
tizers. Ziram is also a carcinogen, 
indicting thiram and ferbam, as 
these fungicides are closely related 
and have a common mechanism of 
toxicity.1,2,3,4

Thiram, tetramethyl-
thiuram disulfide, is used 
extensively as an agri-
cultural fungicide, seed 
protectant and animal 
repellant, and contami-
nates the environment 
as a degradation product 
of the widely used fungi-
cides – ziram and ferbam. 
Thiram is also an ingredi-
ent in certain medicated 
soaps and suntan and 
antiseptic sprays.6 First 
produced in 1931 by Du-
Pont, thiram is now made 
by Gustafson, Prochimie Interna-
tional and others.6,7 Many workers 
are exposed to the dithiocarbamates 
in the rubber and plastic industries, 
where the dithiocarbamates are 
used as preservatives.

The pesticides degrade to a 
variety of toxic products, includ-
ing the potent neurotoxins carbon 
disulfide and dimethyldithiocar-
bamate, a cholinesterase inhibitor, 
and dimethylamine, a possible 
carcinogenic nitrosamine.5,8,9,10 On 
heating they form ethylene thiourea, 
a thyroid toxin and carcinogen.11

Contact dermatitis is among the 
most important human toxic effects 
of these fungicides. Exposure to one 
can result in sensitivity to related 
pesticides and to a wide variety 
of rubber products in which these 
fungicides are used as preservatives, 
such as gloves, ma�resses, goggles, 
diaphragms and condoms.12 Symp-

toms include: irritation of the mu-
cous membranes, conjunctivitis, 
rhinitis, sneezing and coughing. 
Moisture and sweat can leach the 
chemicals out of the rubber, while 
fats and oils facilitate absorption.13

Symptoms of acute human poi-
soning include: nausea, vomiting, 
diarrhea, headache, lethargy, diz-
ziness, ataxia, confusion, drowsi-
ness, flaccid paralysis and death. 
Prolonged occupational exposure to 
thiram increased the incidence of hy-
pertension and diseases of the heart, 
liver, thyroid and gastrointestinal 

tract.5 The thyroid was the primary 
target organ with enlargement, car-
cinoma and other abnormalities in 
manufacturing workers.14 Prolonged 
occupational exposure caused tear-
ing, sensitivity to light and reduced 
vision.5 Dithiocarbamates also in-
terfere with metabolism of toxins by 

inhibiting liver 
microsomal en-
zymes, thereby 
causing a po-
tential syner-
gistic reaction 
with other pes-
ticides.15

Acute oral 
toxicity resulted 
in ulceration of 
the gastroin-
testinal tract, 
necrosis of the 
liver and renal 
tubules and de-
myelination in 
the brain.1 Con-

tact dermatitis of the allergic type 
was observed in rabbits a�er admin-
istration of thiram into skin.5

Thiram is severely teratogenic in 
mice, hamsters and chicks.16,17,18,19 
The various defects in mice and 
hamsters included exencephaly, cle� 
palate, limb anomalies, and fused 
lumbar and sacral vertebrae. Birth 
defects in chicks included total or 
partial absence of lids and cornea 
of the eye, encephalocoele (absence 
of top of skull with bulging brain), 
wing and shoulder abnormalities 
and defects of the chest wall. The 
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dithiocarbamates are also extremely 
embryotoxic substances with lethal-
ity, as well as malformations, at 
very low doses in eggs.18 Pre- and 
post-implantation embryotoxic and 
teratogenic effects were observed in 
ziram treated rats.20

Dithiocarbamate pesticides have 
a marked spermicidal activity in 
humans.21,22 They also cause viable 
and non-viable gross morphological 
alterations of sperm.22 In animals, 
dithiocarbamate pesticides given to 
young and adult domestic chickens 
produced retarded testicular devel-
opment and atrophy,23 and ziram 
induced atrophy of the testes in both 
mice and rats.2,24 Decreased egg 
production and ovarian and oviduct 
atrophy were observed in bobwhite 
quail.25,26 Chronic thiram exposure 
has caused abortion in pregnant 
animals.5

Thiram neurotoxicity is charac-
terized by depression, disturbances 

in coordination and convulsions.11 
Rats given thiram developed ataxia 
and paralysis of the hinds legs, de-
myelination and degeneration in the 
sciatic nerve and spinal cord, and 
behavioral changes and hyperactiv-
ity.27 Epileptic seizures developed in 
dogs fed ziram.2

Ziram causes thyroid cancer in 
rats and lung and lymph gland can-
cer in mice.14 Chicks became lame 
and their “long bones developed 
greatly swollen epiphyses.” The his-
tological description indicates that 
these lesions were probably bone 
neoplasms. Similar epiphyseal al-
terations of the tibia and femur were 
observed in rats given ziram.28

Thiram causes mutagenic effects 
in mice characterized by chromo-
somal aberrations in bone marrow 
cells.29 Ziram is mutagenic in nu-
merous studies in a wide variety of 
tests.11

Most tolerances for thiram are 7 

ppm.30 EPA notes that insufficient 
data are available to assess the ad-
equacy of these tolerances.

Thiram is very highly toxic to 
both cold water and warm water 
fish.30 The pesticide is moderately 
toxic to birds. Generally the subcu-
taneous toxicity to mammals is high. 
The LD50 for pheasants was 485 to 
932 mg/kg.5

In fish fed radioactively labeled 
ziram, high levels of ziram were 
observed in the eye, skin, kidney, 
thyroid, liver, gall bladder and 
intestinal lumens.31 A�er 16 days, 
45% of the compound was present 
in the body.

Update, November 2007:  
In September 2004 by signing the Reregistration Eligibility Decision (RED) for thriam. Thiram 

is of low to moderate acute toxicity (Toxicity Category III) via oral and dermal routes of exposure 
and is moderately toxic (Toxicity Category II) for dermal irritation and inhalation hazards. It is a 
moderate skin sensitizer. Thiram is listed as an endocrine disruptor on the Colborn list, as well as 
in the Europena Union.

 Although the environmental fate database for thiram is incomplete, there are numerous envi-
ronmental effects associated with thiram exposure. In the RED, EPA says that thiram is sufficiently 
mobile and persistent that it could reach surface waters at concentrations high enough to affect 
aquatic life.
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