
MERCAPTOETHANOL

I. IDENTIFICATION(1-3)

Chemical Name: 2-Mercaptoethanol
Synonyms: 2-ME;1-hydroxy-2-mercaptoethane;

2-thioethanol; thioethyelenglycol; thioglycol;
2-hydroxyethyl mercaptan

CAS Number: 60–24–2
Molecular Formula: C2H6OS
Structural Formula: HSCH2CH2OH

II. CHEMICAL AND PHYSICAL PROPERTIES(1-3)

Physical State: Colorless liquid
Odor Description and Threshold: Strongly disagree-

able, 0.12 to 0.64 ppm (0.383 to 2.04 mg/m3)
Molecular Weight: 78.13
Conversion Factors: 1 ppm = 3.19 mg/m3;

1 mg/m3 = 0.314 ppm at 25°C
Boiling Point: 157°C (315°F)
Melting Point: < -100°C (-148°F)
Vapor Pressure: 62 mm Hg (8 kPa) at 20°C
Saturated Vapor Concentration: 81600 ppm (8.2%) at

20°C
Flammability Limits: LEL: 2.3%, UEL: 18%
Flash Point (open cup): 74°C (165°F)
Autoignition Temperature: No data available.
Specific Gravity: 1.12 (water = 1)
Solubility: Miscible with water; soluble in alcohol,

ether, benzene. 
Stability and Reactivity: Incompatible with oxidizing

agents, strong acids, reacts with alkali metals.
Log Kow: -0.20 (estimated)

III. USES AND VOLUMES

Used as a solvent for dyestuffs; intermediate in manu-
facture of pharmaceuticals, rubber chemicals,
dyestuffs, flotation agents, insecticides, plasticizers;
water soluble reducing agent; biochemical reagent.(1)

IV. TOXICOLOGY DATA

A. Acute Toxicity and Irritancy

1. Oral Toxicity

LD50 = 224 mg/kg (albino rat, male, strain
not specified)(4)

LD50 = 241 mg/kg (Charles River rat, male
and female)(5)

LD50 = 300 mg/kg (Wistar rat, male)(6)

LD50 = 330 mg/kg (albino rat, male, strain
not specified)(7)

LD50 = 190 mg/kg (mouse, sex and strain not
specified)(4)

LD50 = 348 mg/kg (Swiss-Webster mouse,
male)(8)

2. Eye Irritation

Severe eye irritation (Draize score of 60.1,
14 days after exposure) was observed in male
and female New Zealand White rabbits
exposed to 0.1 ml of undiluted 2-mercap-
toethanol in an unpublished study following
the CPSC-FHSA unwashed technique.(5)

When tested using the FHSA washout proto-
col, the Draize score was 33.6 at 24 hours
after exposure, indicating moderate irrita-
tion.(5) In another unpublished Draize study
with New Zealand White rabbits, exposure to
0.1 ml of undiluted 2-mercaptoethanol pro-
duced severe irritation, with mean scores of
39.0 at 1 hr post-exposure, 68.0 at
24 hr post-exposure and 68.2 at 14 days.(5)

Exposure to 0.005 ml of undiluted mercap-
toethanol or to solutions of 40% or more (in
propylene glycol) produced severe eye irrita-
tion in another rabbit study.(9) Undiluted mer-
captoethanol and 20% solutions (in saline)
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were also tested for eye irritation in male New
Zealand White rabbits.(8) Undiluted mercap-
toethanol produced severe redness and
chemosis, along with corneal scarring and
opacity after four months. Slight irritation
was produced by 20% solutions in saline.

3. Skin Absorption

LD50 = 0.15 ml/kg (~168 mg/kg, rabbit, sex
and strain not specified, 24 hours
occluded)(7)

LD50 = 0.3 ml/kg (~330 mg/kg, guinea pig,
sex and strain not specified, 4 days
occluded, 10-day observation peri-
od)(6)

LD50 = 251 mg/kg (New Zealand White rab-
bit, both sexes, 24 hours occluded,
14-day observation period)(5)

LD50 = 241 mg/kg (New Zealand White rab-
bit, both sexes, 24 hours occluded,
14-day observation period)(5)

4. Skin Irritation 

In an unpublished Draize skin irritation study
with New Zealand White rabbits, 0.5 ml of
undiluted 2-mercaptoethanol was applied
under an occlusive patch to one abraded and
one non-abraded site on each of six animals.
Five of the six test animals died within 
6–48 hours of exposure. The irritation score
was based on the one surviving animal. The
primary skin irritation index was determined
to be 8.0 (extremely irritating).(5) In another
unpublished dermal irritation test (US DOT
protocol), a primary skin irritation index of
3.4 (moderate irritant) was determined fol-
lowing exposure of four male and three
female New Zealand White rabbits to 0.5 ml
of 2-mercaptoethanol.(5) Primary irritation
was also reported in a published study in
which 2-mercaptoethanol was applied undi-
luted, or as a 1:5 or 1:10 dilution (in saline) to
abraded and unabraded sites on the backs of
six rabbits.(8) Undiluted mercaptoethanol pro-
duced moderate irritation on both the intact
and abraded sites. The irritant reactions per-
sisted on the abraded sites beyond the 72-hr
observation period, while on intact skin irri-
tant reactions were reduced by 72 hours fol-
lowing exposure. Dilutions of 1:5 or 1:10
mercaptoethanol in saline produced moderate
transitory irritation on abraded skin and a
very slight reaction on intact skin. Skin irrita-
tion was also evaluated in an unpublished rab-
bit belly vesicant test.(7) Undiluted mercap-
toethanol produced slight erythema.

5. Skin Sensitization

No data available.

6. Inhalation Toxicity

LC50 = 4138 ppm (13200 mg/m3, mouse,
exposure duration, sex, strain not
specified)(4)

LC0 ≥ 125 ppm (8 hr, 0/6 rats died, sex and
strain not specified)(7)

LC100 = 250 ppm (8 hr, 6/6 rats died, sex and
strain not specified)(7)

LC0 ≥ 2.4 ppm (7.7 mg/m3, 1 hr, 0/6 male
Sprague Dawley rats died)(5)

7. Other

LD50 i.p. = 322 mg/kg (Swiss-Webster
mouse, male)(8)

LD50 i.p. = 200–300 mg/kg (CF-1 mouse,
male)(10)

B. Subacute Toxicity

Three groups of 15 male Swiss-Webster mice were
administered 5 i.p. doses per week of 0 (saline),
80.5 or 161 mg/kg for 4 weeks. All test mice in both
treatment groups died within the 4-week period,
while only 1/15 controls died. Seven mice in the
high dose group and two in the low dose group died
after the first eight days of treatment. The exposed
mice exhibited progressive weakness and depres-
sion with curtailed activity, decreased response to
pain and body weight loss. Histopathologic studies
revealed foci of hepatic necrosis in mercap-
toethanol-treated mice. There were no significant
differences in the organ to body weight ratios of
treated versus control mice.(8)

C. Subchronic Toxicity

Two groups of 20 male albino rats each were
exposed via inhalation to 6 or 10 mg/m3 mercap-
toethanol for six months. Twenty unexposed rats
served as the control group. The duration of the
daily exposures was not discussed. Rats exposed to
10 mg/m3 exhibited neuromuscular depression,
lymphopenia, neutrophilia, and decreased oxygen
consumption, starting from the third month of
exposure. Changes in body weight, arterial blood
pressure, liver function, and protein metabolism
were observed after five months of high-level expo-
sure. Less pronounced changes in oxygen con-
sumption, neutrophil and lymphocytes counts, and
no pathological changes in organs were observed in
rats exposed at 6 mg/m3 for six months. The authors
speculated that 6 mg/m3 may be close to the no
observable adverse effect level, lowest observable
adverse effect level (NOAEL/LOAEL) for inhala-
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tion exposure to mercaptoethanol. Interpretation of
this study is hindered by the limited information
concerning the study design, exposure conditions,
and significance of the observed effects.(4)

D. Chronic Toxicity/Carcinogenicity

No data available.

E. Reproductive/Developmental Toxicity

Pregnant rats (10–13/group) received i.p. doses of
35 mg/kg twice daily from gestation day 9–11 or
9–14. Dams were sacrificed on gestation days 12
or 15 and the fetuses were examined and weighed.
The number of control rats was not specified.
Intraperitoneal exposure to mercaptoethanol
increased early resorptions and decreased fetal
weight. Exposed dams examined histologically
revealed necrosis of the uterine mucosa and inhi-
bition of mitosis. No information was presented
regarding such maternal toxicity parameters as
food consumption, clinical signs, or body
weight/weight gain. Although 2/460 pups showed
signs of malformation, no control, or historical
control background incidence was provided.(11)

F. Genotoxicity/Mutagenicity

Mercaptoethanol has been shown to be negative in
Ames assays with S. typhimurium strains TA1535,
TA1527, TA1538, TA98, and TA100, with or
without metabolic activation. It was also negative
in the mouse lymphoma forward mutation assay
and in a sister chromatid exchange (SCE) assay
with Chinese Hamster Ovary (CHO) cells.(5)

In another SCE assay with V79 CHO cells, mer-
captoethanol induced SCEs leading to an inci-
dence twice that of the control. It also induced
some chromosome damage.(12) Mercaptoethanol
was also shown to induce polyploidy in human
lymphocyte cultures at a maximally tolerated con-
centration of 1.3 mM.(13)

Mercaptoethanol was tested in S. cerevisiae using
a mitotic chromosomal malsegregation assay, and
was negative at all concentrations up to those that
were toxic to the cells.(14)

G. Metabolism/Pharmacokinetics

Mercaptoethanol is metabolized in the rat by alco-
hol dehydrogenase to mercaptoacetic acid and in
vitro by cysteamine oxygenase to isethenic acid
and isethionic acid.(15-17)

V. HUMAN USE AND EXPERIENCE

One case of an accidental spill of mercaptoethanol has
been recorded by the U.S. Centers for Disease Control.
No adverse effects to exposed persons was reported.(18)

The odor threshold for mercaptoethanol has been
reported to be between 0.383 and 2.04 mg/m3 (0.12 to
0.64 ppm).(2) An exposure limit of 1 mg/m3 (0.3 ppm)
was proposed by Pugaeva et al.(4)

VI. RATIONALE

2-Mercaptoethanol is a liquid with a highly offensive 
odor. It can be absorbed through the skin in toxic 
amounts. The NOAEL/LOAEL in the only repeated-
exposure rat inhalation toxicity study was 2 ppm 
(6 mg/m3) following 6 months of exposure. In an acute 
inhalation study in rats, the 8-hr LC100 was 250 ppm 
while the LC0 was 125 ppm. The odor threshold for 
mercaptoethanol has been reported to be between 
0.383 and 2.04 mg/m3 (0.12 to 0.64 ppm).(2) An OEL 
Guide of 0.2 ppm is expected to provide an adequate 
margin of safety for the protection of health, and to 
minimize complaints due to odor.

VII. RECOMMENDED OEL

8-hr time-weighted average (TWA): 0.2 ppm 
(0.6 mg/m3)
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