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Chemical Chemical / 

pharmaceutical 
group 

LOAEL in 
humans 
(mg/kg 
bw)* 

Basis Reference LOAEL in 
rats (mg/kg 
bw) 

Basis Reference LOAEL in 
rabbits 
(mg/kg bw) 

Basis Reference LOAEL in 
non-human 
primates 
(mg/kg bw) 

Basis Referenc
e 

5-Fluorouracil Antineoplastic 
antimetabolite 

EXCLUDE 
– NO 
ORAL 
HUMAN 
DATA 
 
7 (i.v.) 

Skeletal 
abnormalities 
(bilateral radial 
aplasia, 
absent thumbs 
and some 
fingers absent) 

Stephens et 
al. (1980) 

12 (i.p.) Malformations Murphy (1962) 83 i.m. or 
i.p.? 

Intrauterine 
growth 
retardation 

Schardein 
and Keller 
(1989) 

20 Resorption 
and low birth 
weight in 
monkeys 

Wilson 
(1971) 

6-Azauridine 
 
EXCLUDE – NON 
ORAL EXPOSURE 

Antineoplastic 
antimetabolite 

125 (single 
i.v. dose) 

Micromolar 
degeneration 
of trophoblast 

Vojta and 
Jirasek 
(1966) 

12 (i.p.) Malformations 
(5.8% of fetuses)- 
encephalocele 
and gastroschisis) 

Gutova et al. 
(1971) 

500 (route 
of exposure 
unclear – 
likely to not 
be oral) 

Facial 
deformity 
 

Morris 
(1970) 

NO DATA -- -- 

Aminopterin Antifolate 0.03 Malformations. 
Apparently 
similar doses 
caused fetal 
death in many 
other cases. 
 
 
 
 

Thiersch and 
Wash (1952) 
 
 
 

0.0125 Growth 
retardation 

Schardein and 
Keller (1989) 

15 (i.v. 
single dose 
on GD12) 

Malformations 
and 
embryolethali-
ty 

Goeringer 
and 
DeSesso 
(1990) 

0.1-0.2 Abortions in 
macaque 
monkeys 

Wilson 
and 
Gavan 
(1967), 
Wilson 
and 
Fradkin 
(1969), 
Wilson 
(1972) 

Aspirin NSAID 20-67
a 

Reduced birth 
weight, 
increased 
perinatal 
mortality 

Corby 
(1978); 
Schardein 
and Keller 
(1989) 

100 Supernumerary 
ribs 
 

Wickramaratn
e (1988) 

200 Reduced litter 
size 

Schardein 
et al. 
(1969) 

≈300
b 

 
 

Spontaneous 
abortion 

Wilson 
(1971) 

Busulfan Alkylating agent 0.008-0.07 
(varied 
dose taken 
during 
term) 

Low birth 
weight 

Bishop and 
Wassom 
(1986) 

18 (single i.p. 
dose on GD 
12) 

Growth 
retardation and 
various 
abnormalities 
 

Murphy et al. 
(1958) 

NO DATA -- -- NO DATA -- -- 

Caffeine Constituent of 
foods and drinks 

3.3 Decrease in 
birth weight 

COT (2008)
c 

6 
 
 
 

Minimal delay in 
ossification of 
sternum 
 

Collins et al. 
(1981)  
 

100 Malformations Schardein 
and Keller 
(1989), 
citing 
Bertrand et 
al. (1970) 

10-15 Spontaneous 
abortion and 
miscarriage in 
cynomolgus 
monkeys 

Gilbert et 
al. (1988) 

Captopril ACE inhibitor 1.67
a 

Oligohydramn-
ios and 
associated 
congenital 
abnormalities 
such as fetal 
limb 
contractures, 
skull calvarial 
hypoplasia, 
cranio-facial 
deformation 
and 
hypoplastic 
lung 
development 

Martin (2008) 10 Reduced 
implantation, 
increased 
resorptions, fetal 
growth 
retardation, 
decreased 
skeletal 
ossification 

Al-Shabanah 
et al. (1991) 

  3  3 3 
mg/rabbit

d
) 

Increased 
stillbirth 

Pipkin 
Broughton 
et al. 
(1980)  

NO DATA -- -- 

Carbamazepine Anticonvulsant drug 20
e
 Increased Jentink et al. 200 Reduced fetal Vorhees et al. NO DATA --   -- NO DATA -- -- 



odds ratio for 
spina bifida 

(2010) weight (1990) 

Chlorambucil Alkylating agent 0.07 Agenesis of 
kidney and 
ureter 

Ostensen 
(1992, 1994) 

3 (i.p) Decreased kidney 
weight, early 
embryo loss 

Kavlock et al. 
(1996); Giavini 
et al. (1984) 

NO DATA -- -- NO DATA -- -- 

Cilazapril ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Cyclophosphamide Alkylating agent 3.3
f 

Multiple 
congenital 
abnormalities 

Zemlickis et 
al. (1993) 

6.2 Decreased fetal 
weight 

Ujhazy et al. 
(1993) 

2 (i.v. data 
only) 

Malformations Schardein 
and Keller 
(1989), 
citing 
Gerlinger 
and Clavert 
(1964) 

5 (i.m. data 
only) 

Growth 
retardation 
and cleft lip in 
rhesus 
monkeys 

McClure 
et al. 
(1979) 

Cytarabine Antineoplastic 
antimetabolite 

EXCLUDE
D. Human 
cases 
identified all 
involved i.v. 
administra-
tion 
 
2 (but also 
administer-
ed other 
chemother-
apeutic 
agents) 
 

Distal limb 
defects 

Schafer 
(1981) 

20 (i.p.) Malformations 
and fetal death 

Chaube et al. 
(1968)  

NO DATA -- -- NO DATA -- -- 

Danazol Androgen 3.3 Virilisation of 
females fetus 

Brunskill 
(1992) 

>250 No effects in a 
developmental 
toxicity study 
according to drug 
label 

US National 
Library of 
Medicine

g
, 

Schardein and 
Macina (2007) 

60 “Inhibition of 
fetal 
development” 

US 
National 
Library of 
Medicine

g
, 

Schardein 
and Macina 
(2007) 

NO DATA -- -- 

Diethylstilboestrol Oestrogen 0.08 
increasing 
in 
graduated 
fashion to 
2.5

 

 
 

Miscarriage, 
preterm birth, 
low birth 
weight; and 
the following in 
offspring: 
adenosis of 
vagina and/or 
cervix, 
psychiatric 
disorders in 
females, 
primary 
infertility of 
females, 
testicular 
abnormality

h
 

 
 

Bamigboye 
and Morris 
(2003) 

≥0 045 BMD5 for 
frequency of total 
resorptions 

Piersma et al. 
(2002) 

>1.75 (s.c.) No teratogenic 
effects 
 
 

Morris 
(1970) 

0.11-0.26 Irregular 
menstruation, 
vaginal ridging 
and/or cervical 
hooding, 
vaginal 
adenosis in 
female rhesus 
monkeys. 
Abnormalities 
of external 
genitalia 
including 
testicular 
hypoplasia, 
preputial 
adhesions or 
undescended 
tested in male 
rhesus 
monkeys 

Hendrickx 
et al. 
(1979), 
Thompso
n et al. 
(1981) 

Enalapril ACE inhibitor 0.67
a 

Oligohydram- Tabacova 3 Decreased fetal Al-Harbi et al. 3 Increased fetal Minsker et NO DATA -- -- 

http://bnf.org/bnf/bnf/current/2583.htm
http://bnf.org/bnf/bnf/current/2585.htm


nios and 
associated 
congenital 
abnormalities 
such as fetal 
limb 
contractures, 
skull calvarial 
hypoplasia, 
cranio-facial 
deformation 
and 
hypoplastic 
lung 
development 

(2005) weight, 
hydroureter. 

(1992) (statistically 
significant 
difference 
only at 30) 

death al. (1990) 

Ergotamine Mycotoxin 0.025 Mean daily 
dose taken in 
case-control 
surveillance 
associated 
with low 
birthweight 
and preterm 
birth 

Banhidy et 
al. (2007); 
EFSA (2012) 

10 Increased fetal 
loss, decreased 
fetal weight, 
delayed skeletal 
ossification 

EFSA (2012); 
Grauwiler and 
Schon (1973) 

1 Increased 
post-
implantation 
loss and 
possible 
treatment-
related post-
implantation 
loss (limited 
dose-
response)

 

Grauwiler 
and Schon 
(1973) 

NO DATA -- -- 

Ethanol Recreational drug <19-114
i 

 
Developmental 
neurotoxicity 

Lewis et al. 
(2012) 

1200 Developmental 
neurotoxicity 

Qiang et al. 
(2002) 

>2400 No effects Schwetz et 
al. (1978) 

260 given as 
a single 
weekly dose 
of 1.8 g/kg 
bw) 

Reduce 
cognitive and 
motor 
performance 
and 
distractibility in 
offspring of 
pig-tailed 
macaques 

Schneider 
et al. 
(2011) 

Ethisterone 
(pregneninolone, 
 7α-
ethynyltestosterone
) 

Progestogen; has 
androgenic action 

0.5 Masculinisatio
n of female 
fetus 

Wilkins et al. 
(1958) 

 40 (based on 
10 mg/rat)

j 
Kawashima et al. 
(1977) 

--- <4 mg/kg, 
based on a 
dose of  
“<  mg”, 
assumed to 
be the dose 
per animal

d 

Virilisation of 
female fetus 

Courrier 
and Jost 
(1942), as 
cited by 
Schardein 
and Macina 
(2007) 

NO DATA -- -- 

Etretin (acitretin) Retinoid 1
f 

Limb defects 
and 
craniofacial 
malformations 

De Die-
Smulders et 
al. (1995) 

15
 

 

 

 

Malformed 
humeri. 

Kistler and 
Hummler 
(1985) 

0.6 Slight increase 
in 
malformations 

Kistler and 
Hummler 
(1985) 

NO DATA -- -- 

Etretinate Retinoid 0.75 Malformations Schardein 
and Macina 
(2007) 

4 Exencephaly, 
craniofacial 
defects, cleft 
palate, skeletal 
defects 

Aikawa et al. 
(1982), as 
cited by 
Shepard and 
Lemire (2004) 

NO DATA -- -- NO DATA -- -- 

Fluconazole Fungicide 6.7 Multiple 
malformations 

Pursley et al. 
(1996); 
Lopez-
Rangel and 
Van Allen 
(2005); Lee 
et al. (1992) 

25 Developmental 
variations, 
according to drug 
label insert 

Schardein and 
Macina (2007) 

75 Abortion, 
according to 
drug label 
insert 

Schardein 
and Macina 
(2007) 

NO DATA -- -- 

Fosinopril sodium ACE inhibitor EXCLUDE. 
NO 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

http://bnf.org/bnf/bnf/current/2589.htm


HUMAN 
DATA 

Hexachlorobenzen
e 

Former pesticide 
and environmental 
contaminant 

0.8- but 
effects 
appear 
likely to be 
due to 
lactational 
exposure 

Cutaneous 
lesions, fever, 
diarrhoea, 
vomiting, 
weakness, 
convulsions, 
enlarged livers 
and 
progressive 
wasting in 
infants of 
mothers who 
consumed 
contaminated 
bread. 
Possibly 
related to 
lactational 
exposure. 

WHO (1997) 2 Effects in 
neurobehavioural 
tests indicative of 
hyperactivity in 
offspring of 
female rats given 
4 daily doses 2 
weeks prior to 
breeding. 

Goldey and 
Taylor (1992),  
WHO (1997) 

NO DATA -- -- NO DATA -- -- 

Imidapril 
hydrochloride 

ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Iodine Essential trace 
element 

2.2 Neonatal 
hypothyroidis
m 

WHO (2009)   50   500 
mg/kg in diet 
and assumed 
diet 
consumption 
of 0.1 kg/kg 
bw) 

Increased death 
of neonates 
(<10% surviving 
for 3 days), 
increase in 
parturition time 

Arrington et al. 
(1965) 

 7 5   50 
mg/kg in 
diet and 
assumed 
diet 
consumptio
n of 0.03 
kg/kg bw) 

Decreased 
survival of 
pups (70% 
died within 3 
days, most 
within first few 
hours) 

Arrington et 
al. (1965) 

NO DATA -- -- 

Isotretinoin Retinoid 0.17 Case report of 
stillbirth with 
multiple 
malformations 
characteristic 
of isotretinoin 
teratogenicity 

Ayme et al. 
(1988) 

30 Post implantation 
loss and various 
malformations 

Henck et al. 
(1987) 

3 Malformations. 
Borderline 
increase in 
resorptions 

Tzimas et 
al. (1994) 

2 Embryolethalit
y (fetal death 
or abortion) in 
cynomolgus 
monkeys 

Hummler 
et al. 
(1990) 

Lead Environmental 
contaminant – 
EXCLUDED. NOT 
POSSIBLE TO 
DISTINUGISH 
EFFECTS OF  
PRENATAL 
EXPOSURE FROM 
POSTNATAL IN 
HUMAN STUDIES 

 Associated 
with 1 IQ point 
deficit in 
children. Fetus 
assumed to be 
similarly 
susceptible. 

 120 
(estimated 
from 0.1% in 
drinking 
water) 

Female offspring: 
delayed vaginal 
opening, irregular 
periods of 
dioestrous 
accompanied by 
absence of 
corpora lutea. 
Male offspring: 
decreased sperm 
count, enlarged 
prostate, 
decreased 
volume of the 
sexually 
dimorphic nucleus 
of the preoptic 
area of the 
hypothalamus 

IARC (2006)    NOT 
SOUGHT 

  

Lisinopril ACE inhibitor EXCLUDE. -- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

http://bnf.org/bnf/bnf/current/2591.htm


NO 
HUMAN 
DATA 

Lithium Mood stabiliser Dose-
response 
unknown. 
Therapeutic 
dose range 
1-26 

Congenital 
heart defects 
(possibly circa 
1%), including 
some cases of 
Ebstein’s 
anomaly. 

Shepard et 
al. (2002); 
Schardein 
and Keller 
(1989) 

100 
 
 

Skeletal 
abnormalities, 
decreased 
implantations, 
decreased pup 
weight 
 
 

Marathe and 
Thomas 
(1986) 

>40 No effects. Gralla and 
McIlhenny 
(1972) 

>25 No effects Gralla 
and 
McIlhenny 
(1972) 

Mechlorethamine Alkylating agent EXCLUDE. 
Only IV 
Data 
0.067 (i.v.) 

Case of renal 
malformation 

Mennuti et al. 
(1975) 

0.5 (s.c.) Fetal death or 
resorption, 
syndactyly or 
absent digits, cleft 
palate 

Haskin (1948) 0.1 (i.v.) Malformations Gottschews
ki (1964)  

NO DATA -- -- 

Medroxyprogester-
one 

Progestogen 0.04 Virilisation of 
female fetus 
and 
hypospadias in 
males 

Schardein 
and Macina 
(2007) 

 4 (based on 
1 mg/rat)

j 
Virilisation of 
female fetus 

Kawashima et 
al. (1977) 

1 (s.c.) Cleft palate Andrew 
and Staples 
(2002) 

300 (i.m.) Cynologus 
monkeys: 
Masculised 
external 
genitalia in 
female fetus 
and 
hypospadias, 
micropenis 
and 
hypoplastic 
testes in 
males; 
hypoplastic 
adrenal, 
thymus and 
thyroid glands 

Prahalada 
and 
Hendrickx 
(1982) 

Mesterolone  Androgen 
 

EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- ---- 

Methimazole Antithyroid drug Normal 
maintenanc
e dose 
range is 
0.08-0.25 

A congential 
cutaneous 
malformation 
(aplasia cutis 
congenita) 

Mancini 
(2004) 

1.5 Subtle 
developmental 
neurotoxicity 
secondary to 
hypothyroidism 

Albee et al. 
(1989) 

NO DATA -- -- NO DATA -- -- 

Methotrexate Antifolate 0.04 Hypertelorism, 
oxycephaly 
due to fusion 
of the coronal 
sutures and 
digital defects 

Shepard 
1979 

0.2 
 
 

Fetal death and 
malformation 
 
 
 
 

Schardein and 
Keller (1989), 
citing Wilson 
and Fradkin 
(1967) 
 
 

0.3 (single 
i.v. dose on 
GD10)  

Increased 
incidence of 
malformations 
 
 

Jordan et 
al. (1977) 

3 Abortion or 
resorption in 
rhesus 
monkeys 

Wilson 
(1973) 

Methylmercury Environmental 
contaminant 

≥0 00 8 
(BMD5)  

Developmental 
neurotoxicity. 
Boston naming 
test. Chronic 
intake 
corresponding 
to maternal 
hair level at 
BMD5.   

Budtz-
Jorgensen et 
al. (1999). 
Cited by 
National 
Academy of 
Sciences/Nat
ional 
Research 
Council 
(2000).   

0.268 Developmental 
neurotoxicity 
study – deficit  in 
motor 
coordination in 
rotorod test and 
learning deficit in 
the passive 
avoidance 
response test, 
and focal 

Sakamoto et 
al. (2002), 
maternal dose 
calculated by 
Hassauer et 
al. (2012) 

NO DATA -- -- 0.05 Impaired 
visual 
recognition 
memory 

Gunderso
n et al. 
(1988) 



cerebellar 
dysplasia 

Methyltestosterone Androgen 0.17 Virilisation of 
female fetus 

Grumbach 
and 
Ducharme 
(1960) 

   (based on 
0.5 mg/rat

j 
Virilisation of 
female fetus 

Kawashima et 
al. (1977) 

NO DATA  -- -- NO DATA -- -- 

Misoprostol Synthetic 
prostaglandin E 
analogue 

0.0067 Multiple 
malformations, 
including limb 
reduction 
defects, brain 
abnormalities, 
gastroschisis 
and Mobius 
syndrome 

Schardein 
and Macina 
(2007) 

1.6 No effects in rats 
dosed at 1.6 
mg/kg bw/day on 
GDs 7-17 or 10 
mg/kg bw/day on 
GDs 6-15. 
Number of 
resorptions was 
decreased at 1.6 
mg/kg bw/day in a 
fertility study 

Therapeutic 
Goods 
Administration 
(2012)

 

1 Increased 
number of 
resorptions 

Therapeutic 
Goods 
Administra-
tion (2012) 

NO DATA -- -- 

Moexipril 
hydrochloride 

ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Nicotine Recreational drug EXCLUDE
D. NON-
ORAL 
EXPOSUR
E 

-- -- NOT 
SOUGHT 

-- -- NOT 
SOUGHT 

-- -- NOT 
SOUGHT 

-- -- 

Norethisterone 
(norethindrone) 

Progestogen 0.17 Virilised 
female 
offspring 

Schardein 
and Macina 
(2007) 

  0 (based on 
5 mg per rat)

j 
Virilisation of 
female offspring 

Kawashima et 
al. (1977) 

    0  5 
mg/rabbit

d
) 

Fetal 
resorption 

Allen and 
Wu (1959)  

3.6 (based on 
125 
g/monkey/ 
week) 

Masculinisatio
n of female 
offspring of 
rhesus 
monkeys 

Wilson 
and 
Fradkin 
(1969) 

Norprogesterone Progestogen NO DATA -- -- NO DATA -- -- NO DATA -- -- NO DATA but 
>0.7 
(progesteron
e) based on 
250 
mg/monkey/ 
wk 

No effects Wilson 
and 
Gavan 
(1967) 

Oxadiargyl Herbicide EXCLUDE
D. No 
human data 

-- -- 320 Fetal growth 
retardation 

EC (2002) NOT 
SOUGHT 

-- -- NO DATA -- -- 

Paramethadione Anticonvulsant 25
k 

Multiple 
abnormailities 
- ‘fetal 
trimethadione 
syndrome’ 

German et 
al. (1970) 

264 Effect on fetal 
survival, litter size 
and weight. 

Buttar et al. 
(1976) 

NO DATA -- -- 170 (based 
on 600 mg 
and bw of 
about 3.5 kg) 

Spontaneous 
resorption of 
embryo 

Poswillo 
(1972) 

PCBs Environmental 
contaminant 

EXCLUDE 
-Dietary 
intake 
levels could 
not be 
determined 
from 
human 
studies 

Associated 
with 
developmental 
neurotoxicity, 
decreased 
birth weight 
and growth in 
the first 6 
years of age 
and possible 
developmental 
immunotoxicity 
in various 
epidemiologica

WHO (2003) 3 Developmental 
neurotoxicity: 
alterations in 
three activity-
dependent 
behavioural tests 

Lilienthal and 
Winneke 
(1991), WHO 
(2003) 

NO DATA -- -- 0.005 Increased 
fetal and 
neonatal 
mortality 

Arnold et 
al. (1995), 
WHO 
(2003) 

http://bnf.org/bnf/bnf/current/37817.htm
http://bnf.org/bnf/bnf/current/37817.htm


l studies 

Penicillamine Chelating agent 
and 
immunosuppressan
t 

17 Congenital 
diffuse cutis 
laxa, severe 
micrognathia, 
contractures of 
all limbs and 
CNS 
abnormalities 
including 
agenesis of 
the corpus 
callosum. 

Pinter et al. 
(2004) 

540 Malformations 
 

Keen et al. 
(1983) 

NO DATA -- -- NO DATA -- -- 

Perindopril arginine ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Perindopril 
erbumine 

ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Phenobarbital Anticonvulsant  1.5
l 

Malformation 
and mental 
retardation 

Thakker et 
al. (1991) 

80 Decreased litter 
size, increased 
offspring 
mortality, 
vertebral and 
sternal 
malformations 

McColl et al. 
(1966) 

50 Defects of 
sternum and 
skull, 
increased fetal 
resorption 

McColl et 
al. (1966)  

NO DATA -- -- 

Phenytoin Anticonvulsant 1.67 A 
malformation 
syndrome 
known as fetal 
hydantoin 
syndrome 
 
 

Adams et al. 
(1990), 
Hanson and 
Smith (1975) 

100 Developmental 
neurotoxicity 

Mowery et al., 
2008, Elmazar 
et al. (1981) 
 

75 Malformations McClain 
and 
Langhoff 
(1980) 

10 Renal ectopia 
and retrocaval 
ureter in 
rhesus 
monkeys 

Wilson 
(1973) 

Primidone Barbiturate-type 
anticonvulsant 

2.1 Cases of 
embryopathy 
at therapeutic 
dose levels of 
drug, 125-
1500 mg/day 

Schardein 
and Macina 
(2007) 

120 Embryolethality, 
developmental 
neurotoxicity 

Pizzi et al. 
(1998) 

NO DATA -- -- NO DATA -- -- 

Propranolol Beta blocker 0.5 Fetal growth 
retardation 

Pruyn et al. 
(1979) 

50 Decreased 
neonatal pup 
weight 

Schoenfeld et 
al. (1978) 

NO DATA -- -- NO DATA -- -- 

Propylthiouracil Antithyroid drug 2.5 Neonatal 
hypothyroidis
m 

Schardein 
and Macina 
(2007) 

Unknown 
(original 
papers in 
French and 
unobtainable
) 

Thyroid lesions, 
including 
enlargement 

Schardein and 
Macina (2007) 

22 Decreased 
fetal weight, 
increased 
relative thyroid 
weight 

Krementz 
et al. 
(1957) 

NO DATA -- -- 

Quinapril ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- >100 No developmental 
effects 

Dostal et al. 
(1991) 

NO DATA -- -- NO DATA -- -- 

Ramipril ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Streptomycin Antibiotic EXCLUDE -- -- ONLY -- -- NO DATA -- -- NO DATA -- -- 

http://bnf.org/bnf/bnf/current/207474.htm
http://bnf.org/bnf/bnf/current/2597.htm
http://bnf.org/bnf/bnf/current/2597.htm
http://bnf.org/bnf/bnf/current/2599.htm
http://bnf.org/bnf/bnf/current/2603.htm


D. Human 
cases 
reports 
were non-
oral 
exposure 

REFERENC
E NOT IN 
ENGLISH 
AND 
RELATES 
TO I.P 
ADMINISTR
ATION 

Testosterone Androgen Not known. 
Other drugs 
such as 
methyltest-
osterone 
also 
administer-
ed in the 
reported 
cases  
 
EXCLUDE 

Cliteromegaly 
and fusion of 
the 
labioscrotal 
folds 
 
 

Grumbach 
and 
Ducharme 
(1960) 

     (based 
on 5 mg/rat) 

Virilisation of 
female fetus 

Kawashima et 
al. (1977) 

NO DATA -- -- 5 (based on 
25 g/monkey/ 
week) 

Masculinisatio
n of female 
offspring of 
rhesus 
monkeys 

Wilson 
and 
Fradkin 
(1969) 

Tetracycline Antibiotic 17
 

Discolouration 
of teeth 

Cohlan 
(1977) 

540 Reduced skeletal 
ossification 

WHO (1996) >10 i.v. No effect. 
 

Tubaro 
(1964) 

NO DATA -- -- 

Thalidomide Sedative drug 0.42 Specific 
teratogenic 
effects 

Lenz and 
Knapp 
(1962), 
Newman et 
al. (1993) 

50 Increased 
percentage of 
litter with skeletal 
variations 

Schumacher 
et al. (2000) 

25 
 

Malformations 
in Dutch belted 
rabbit  ≈30% 
of live 
offspring) and 
New Zealand 
rabbit (3.8% of 
fetuses but 
40% of litters 
affected) 

Staples and 
Holtkamp 
(1963), 
Schumach-
er et al. 
(2000) 

0.625 Malformations 
of offspring of 
rhesus 
monkeys 

Wilson 
(1971) 

Trandolapril ACE inhibitor EXCLUDE. 
NO 
HUMAN 
DATA 

-- -- NO DATA -- -- NO DATA -- -- NO DATA -- -- 

Trimethadione  Anticonvulsant 15-40
m 

Fetal 
trimethadione 
syndrome: 
epicanthal 
folds, V-
shaped eye 
brows, los-set 
ears, irregular 
teeth, 
microcephaly, 
mental 
retardation 
and orofacial 
clefting. 
Affects up to 
70% of 
pregnancies. 

Malone and 
Dalton 
(1997) 

200 
 
 
 

Cardiac 
abnormalities 

Veuthey et al. 
(1990) 

NO DATA   60 Colonic 
atresia, short 
tail, 2/6 
spontaneous 
abortions in 
rhesus 
monkeys 

Wilson 
(1973) 

Valproic acid Anticonvulsant ≈ 3-17 Increased risk 
of various 
malformations 
including 
neural tube 
defects and 
hypospadias. 

Tomson and 
Battino 
(2009) 

100 Dose-related 
increase in 
lumbar ribs 

Narotsky et al. 
(1994) 

150 Increased 
incidence of 
supernumer-
ary ribs 

Petrere et 
al. (1986) 

20 Mild 
craniofacial 
defects in 1/3 
rhesus 
monkey 
offspring 

Mast et 
al. (1986) 

http://bnf.org/bnf/bnf/current/2605.htm


Decreased IQ. 

Valsartan Angiotensin II 
receptor antagonist 

1.1 Oligohydram-
nios and 
pulmonary 
hypoplasia 

Briggs and 
Nageotte 
(2001) 

600 Decreased fetal 
weight, decreased 
pup weight, 
decreased pup 
survival, slight 
delays in 
developmental 
milestones 

US National 
Library of 
Medicine

n 

5 Resorptions, 
litter loss, 
abortion, 
decreased 
fetal weight 

US 
National 
Library of 
Medicine

n
 

NO DATA -- -- 

Vitamin A 
(3.33 IU = 1 ug RE) 

Vitamin >0.05 
(retinol 
equivalents
, RE) 

Cranial-neural 
crest defects 

Rothman et 
al. (1995) 

7.5 (RE) Delayed incisor 
eruption 

Kutz et al. 
(1989) 

2.5 RE Reported 
lowest 
teratogenic 
dose 

EVM 
(2003) 

6 (RE) Abortions and 
malformations 
in cynomolgus 
monkey 
(Macaca 
fascicularis) 

Hendrickx 
et al. 
(1997, 
2000) 

Warfarin Anticoagulant 0.04-0.08 
(varied 
dose) 

Fetal warfarin 
syndrome 

Hall et al. 
(1980) 

0.16 Embyonic loss, 
structural 
malformations 
 
 
 

ECHA (2012)
o 

≈   i m )  
(1-3 mg/kg 
bw given 
every 
second or 
third day) 

Stillborn 
fetuses with 
widespread 
subcutaneous 
haemorrhage. 

Hirsh et al. 
(1970) 

NO DATA -- -- 

*Where the LOAEL in humans is on a per person basis this has been converted to a per kg bodyweight basis assuming a body weight of 60 kg unless another value appeared more appropriate. 
a
Dose not known. Normal daily therapeutic dose range entered. 

b
The dose level is inconsistently reported. Wilson (1972) indicated that the LOAEL was 200 mg/kg bw/day, but Wilson (1971), reporting details of the same study, indicates that six doses of 200 mg/kg bw were administered over four 

days, i.e. approximately equivalent to an average of 300 mg/kg bw/day over the four days. A value of 300 mg/kg bw/day has been entered as the LOAEL.  
c
The 2008 COT statement on the reproductive effects of caffeine has been used to identify the LOAEL. 

d
Dose per rabbit. Body weight or strain of rabbit not available. A body weight of 4 kg has been assumed. 

e
Dose not known. The highest normal maintenance dose in treating epilepsy of 1200 mg has been assumed. 

f
Dose taken in a case report. 
g
Source is US National Library of Medicine “DailyMed”  FDA Label Insert for danazol capsule  AvKARE, inc )  Accessed at http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=d30a0bb0-d8e4-e17a-0f8b-6696a2712e98 4 June 2013 

h
Data source is a randomised double-blind placebo controlled trial cited and evaluated by Bamigboye and Morris (2003). Effects listed are those with statistically significantly increased risk ratios only (e.g. there was also a raised risk ratio 

for cancers of the genital tract in female offspring, which was not statistically significant in this study).  
i
Based on a prospective study which identified an association between four variants in alcohol dehydrogenase genes and IQ at 8 years of age in the children of mothers who consumed small-moderate amounts of alcohol during 
pregnancy (<1-6 UK units/week) but not in the children of mothers who abstained from alcohol during pregnancy. This may, therefore, reflect effects in sensitive individuals.  
j
Doses were stated per rat. Rats were Wistar rats of more than 13 weeks of age. A body weight of 250 g has been assumed. 
k
Doses taken mostly not reported, and other drugs also taken in many cases, though normal infants were born in some later pregnancies in which diones were removed. 

l
Phenobarbital exposure during pregnancy has been associated with a syndrome of minor malformations, retarded growth and functional impairment. However, the critical doses are unclear. The usual oral dose range is 0.5-10 mg/kg 
bw/day. The lowest dose identified in a case report involving phenobarbital monotherapy has been entered. 
m
Literature indicates that all dose levels are teratogenic; therefore the lower end of the normal therapeutic range has been entered. 

n
Source is US National Library of Medicine “DailyMed”  FDA Label Insert for valsartan capsule  Novartis Pharmaceuticals Corporation). Accessed at  http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=0dd5fd1c-ab03-4860-87d6-

4a95df6e7b7a 24 June 2013 
o
Secondary citation and evaluation of “Mirkova E, Antov G   983)  Experimental evaluation of the risk of prenatal pathology under effect of warfarin – coumarin rodenticide. Hig. Zdrav. 25, 476-48 ” in ECHA   0  )  Doses tested ranged 

0.04-0.32 mg/kg bw/day by gavage. It was not possible to evaluate embryotoxic/teratogenic effects below doses of 0.16 mg/kg bw/day as the data were not reported. 
 

Notes 
 
The effects listed are those occurring at the lowest LOAELs that have been listed. Additional effects often occurred at higher doses.  
 
In some cases the references given are reviews or other papers which cited the results from papers published in languages other than English. 
 
Data in italics are for substances which have been excluded from consideration. 
 
  

http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=d30a0bb0-d8e4-e17a-0f8b-6696a2712e98%20%20
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=0dd5fd1c-ab03-4860-87d6-4a95df6e7b7a%20
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=0dd5fd1c-ab03-4860-87d6-4a95df6e7b7a%20
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