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Abstract- Lorazepam has increasingly being used in our country in recent years. Pharmacologically, lorazepam belongs to 
the benzodiazepines known for their wide neurotropic properties. There have been several studies on the side effects of the 
drug as stress disorders, tumors, preconvulsive activities in case of epileptic attacks, overdose, and behavioral problems, 
but little is known regarding the teratogenicity of the drug and its effects on the craniofascial development. 

In this study, a group of adult Wistar rats of definite average of age and weight were selected and exposed to 2 
mg/kg/day to 20 mg/kg/day of lorazepam after conception (during the organogenesis in the days 9 to 18) in case and control 
groups. The fetuses were first studied macroscopically regarding gross anomalies, and then histologically and 
histochemically to exactly inspect the defects of tissue organogenesis. According to the results obtained, there was 
significant difference in the weight and length of the cases compared to the control group. Several anomalies of the eyes 
and ears (coloboma of the eyelids with protruded globes and absence of the auricle and external auditory meatus), 
anomalies of the skull (acrocephaly, and large rhombencephalon) were found. The craniofascial organs such as the nasal 
epithelium, tongue, salivary glands and the palates were also affected. According to the final analysis, there is a significant 
difference between the case and control groups. It was also found that taking the drug in the second half of pregnancy 
could affect the migration of the neural crest cells (being very sensitive) and change the mesenchymal structure of the 
neural crests. It also promotes the synthesis of proteins like growth hormone and growth factors. The fast, uncontrolled 
growth, defects the normal maturing process of the tissues during organogenesis, which ends in irreversible malformations. 
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INTRODUCTION 

 
Since around 1960 an increasing number of pharma-

cologically active 1,4- benzodiazepine derivatives have 
been successfully introduced into medicine. Depending 
on the type of the radicals and their position, about 25 of 
these compounds show psychotropic efficacy and some 
of them have found a remarkably wide range of 
applications in psychiatry, as sedatives in general 
medicine and in premedication for surgical anesthesia 
(1-4). 

Lorazepam belongs to the 1,3-dihydro-2-ketone 
group of 1,4- benzodiazepine derivatives. Lorazepam is 
used in medicine in comparatively small doses (1-4 
mg/day for adults) as a broad-spectrum tranquillizer for 
treatment of anxiety and physical tension, for insomnia 
in association with anxiety and  also  for  premedication 
before   surgical  anesthesia  (2).  Some  authors   regard 
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lorazepam as a possible teratogen inducing oral clefts 
and nasal septum anomalies (2) but there are 
disagreements in this matter. Lorazepam itself, when 
tested by Gillies and Lader in 1986 and by Kozaburo, et 
al. in 1975 was found not to have any teratogenic effects 
in rats and mice, but it was tested by these authors in 
very low doses (0.4-4 mg/kg). The aim of this study was 
to test teratogenic potentials of lorazepam in large doses 
(2-20 mg/kg/day) during the normal migration phase of 
cephalic neural crest cells in the eye, when they are 
sensitive to damage. 

 
 

MATERIALS AND METHODS 
 
In this study 48 Wistar rats weighing 200-250 g were 

treated by intraperitoneally injection (9th-18th) of 2-20 
mg/kg/day lorazepam during the organogenesis phase 
(9th-18th day). 

Pregnant rats were classified accordingly in case and 
control groups: 

1- Negative control group: Included 4 pregnant 
Wistar rats were injected only with distilled water. 
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2- Positive control group: Included 4 pregnant 
Wistar rats that were injected with 0.9% sterile distilled 
water plus Tween 80. 

3- Case groups: They were divided into 10 further 
subgroups each containing 4 pregnant Wistar rats that 
were injected with lorazepam solution of 2-20 
mg/kg/day (Table 1). 

Injections were given every day at 12 o'clock with 
insulin syringes. On the 18th day of conception they 
were then anesthetized with chloroform and their 
fetuses were extracted. Fetuses were treated with 
fixation solution (Bouin's) for 24 hours. After 
registering number of fetuses, weight and length of each 
of them were determined. A stereomicroscope was used 
to study abnormalities of the eye, ear, and mouth. 
Samples were put in paraffin after fixation and 
undergone tissue passage with H&E. They were then 
studied under light microscopy. 

 
 

RESULTS 
 
No difference was seen in cases injected with 2-18 

mg/kg/day lorazepam regarding ocular development and 

organogenesis comparing with control groups. Yet 
differences in weight and length of fetuses' limbs were 
noticed (Table 1). Two of the samples taking 20 
mg/kg/day lorazepam injection (response dose) 
developed auditory and ophthalmic anomalies (agenesis 
of external auditory meatus, auricles; coloboma 
palpebra and exophthalmia) (Fig 1 and 2). 

Skeletal as well as craniofascial abnormalities were 
also noted. Limb anomalies included rotational type 
together with gross malformations in the number and 
shape of digits. Subepidermal hemorrhage was seen too. 
Larger hindbrain and tower skull (acrocephaly) was 
observed which was due to rapid and premature 
ossification. After analyzing (P>0.001) there were 
significant differences between case and control and 
sham groups (one way ANOVA). The results of the 
statistical analysis show that the occurance of anomalies 
in the experimental group 20 mg/kg/day was 65% 
compared to the normal fetuses. Thus, there is a direct 
correlation between the high dose of the drug and the 
condition of the eyes (fisher exact test p<0.001). 

 
Table 1. Frequency of abnormalities in the fetal rats after lorazepam injections with different dosing schedules 

Mean 

weight 

(grams) 

Mean 

CR 

(mm) 

 

Experimental 

groups 

No of 

rats 

Total 

no. of 

fetuses 

14th day 14th 

day 

Dose 

(mg/kg/day) 

Cleft 

palate 

Blemish Limb 

anomalies 

Cleft 

lips 

Acro- 

cephaly 

Open 

eyelids 

Others 

-tive contol 2 19 0.15 0.15 9.2 Distilled 

water 

-  -  - - 

+ control 2 22 0.14 0.14 9.5 Distilled 

water+ 

tween 80 

-  -  - - 

1sl group 4 50 0.99 0.99 12.1 2 -  -  - - 

2nd group 4 46 1.25 1.25 14.5 4 -  -  - - 

3rd group 4 50 1.20 1.20 14.8 6 -  -  - - 

4th group 4 52 1.10 1.10 15.2 8 -  - - - Small auricle 

5th group 4 50 1.37 1.37 14 10 - + - - - No external 

auditory 

meatus 

6th group 4 54 1.40 1.40 13.5 12 - + - - - No external 

auditory 

Mean+No 

auricle 

7th group 4 50 1.49 1.49 15.5 14 - + - - -  

8th group 4 46 1.50 1.50 16 16 + + - + -  

9th group 4 40 1.30 1.30 16.2 18 + + - + -  

10th group 4 52 1.50 1.50 18.5 20 + + - + + + 
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In this study, lorazepam appeared to be able to affect 
neural crest mesanchymal component during the later 
part of its migration. Migration, however, continues 
uninhibited and later, after reaching the target sites, the 
insult suffered earlier will manifest itself during 
differentiation which is conditioned by the embryonic 
microenvironment in which cell-to-cell and cell-to-
extracellular matrix are involved (5). There is a 
hypothesis that in the trans-differentiation process of the 
epithelial cells into the mesenchymal cells an important 
role is played by three endogenous transforming growth 
factors: TGFβ1, and β3 (10).  

It may be that lorazepam, like retinoic acid (11) is 
capable of interfering with the role of some of these 
growth factors. Abnormalities of one or more organs 
derived from the neural crest have been grouped under 
the unifying term of neurocristopathies (12). We believe 
that in this case the non-closure of eyelids represents 
examples of simultaneous neurocristopathies which are 
defined as conditions arising from aberrations in the 
early migration, growth and the differentiation in target 
sites of neural crest cells or their derivatives (13). 
Finally it is probably relevant here to touch briefly on 
the problem whether lorazepam should be regarded as a 
potential teratogen in man. In general nowadays there is 
a general rule in medicine that expecting mothers, if 
only possible, should not be prescribed with any kind of 
drugs at all or at least not during the first trimester of 
pregnancy. However, there are very often wide 
differences between various species and even varieties 
of laboratory animals and man in sensitivity to 
teratogens. Therefore any speculation about lorazpam as 
a potential teratogen for man is only valid as a warning 
and not as a proven recommendation.  

In conclusion based on our findings and data analysis, 
significant differences were observed in exposure and 
non-exposure groups (case and control groups) 
regarding lorazepam. This discrepancy was more logical 
when comparing negative control group with case 
groups taking higher doses of the drug. Hence, it is 
recommended that administration of high dose of 
lorazepam to neurotic patients during pregnancy should 
be avoided. 
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