ORIGINAL ARTICLE

EFAVIRENZ INDUCED PLACENTAL CHANGES IN SWISS ALBINO MICE
Anand Mishra?, Mandavi Singh?

HOW TO CITE THIS ARTICLE:
Anand Mishra, Mandavi Singh. “Efavirenz induced placental changes in Swiss Albino mice”. Journal of
Evolution of Medical and Dental Sciences 2013; Vol2, Issue 38, September 23; Page: 7302-7306.

ABSTRACT: OBJECTIVE: Efavirenz is a non nucleoside reverse transcriptase inhibitor (NNRTI)
commonly employed in combination chemotherapy against HIV-1.However due to its unknown
safety profile its use in pregnancy is still in doubt. METHODS: Efavirenz was given to pregnant mice
in dose of 50mg/kg &100mg/kg and control mice was given distilled water from 6t to 15th day of
gestation by oral route. On 18t day mice was sacrificed and placentae and foetuses were taken out.
The placenta was processed, cut and stained with H&E for histological observations. RESULTS: The
treated placenta shows loss of giant cells and glycogen cells in the basal zone and fibrin deposition
and increase thickness of placental barrier in labyrinth zone. CONCLUSION: Efavirenz induces
pathological changes in placenta of mice which may cause diminished transfer of nutrients resulting
in intrauterine growth retardation.
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INTRODUCTION: Efavirenz is non nucleoside reverse transcriptase inhibitor (NNRTI) which binds
to reverse transcriptase resulting in allosteric inhibition of RNA and DNA dependent DNA
polymerase. It acts as a non competitive inhibitor and is effective only against HIV-1LIt is the
preferred NNRTI as it is less hepatotoxic, does not require dose adjustment and can be used together
with tuberculosis treatment which is frequently encountered in patients of HIV

Efavirenz is intensely bound to plasma albumin and has a long half life of about 45 hours so
it can be given in a single daily dose. Efavirenz is an inducer and inhibitor of cytochrome P oxidase,
thus it affects the metabolism of many drugsz2.

Efavirenz has been classified as a class D drug(evidence of risk, use only when potential
benefits outweigh the risk).3Use of efavirenz in 1st trimester has shown to cause neural tube defects
like meningomyelocele and Dandy Walker syndrome in humans and facial defects like micro-
ophthalmia , anophthalmia, cleft palate in cynomolgous mice. In rats it has been found to cause
increase in fetal resorption. These studies gain further importance as these anomalies are seen at
dose resulting in plasma concentration in monkeys similar to human therapeutic plasma
concentration.3-5

Mice placenta is discoid in shape and is classified as hemochorial type. Histologically, the
maternal part of placenta consists of decidua and metrial glands and the fetal part consists of basal
zone and the labyrinthine zone. Two layers of membrane enclose the placenta, the outer yolk sac and
the inner amnion.6 7

Placenta plays an important role in pregnancy, facilitating exchanges of different substances
between maternal and fetal blood and maternal tolerance of various antigens. Effect of Efavirenz on
mice placenta has been taken in this present study as it serves an important interface in the transfer
of the drug from mother to fetus.
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MATERIALS AND METHODS: Ethical clearance was taken from Institutional ethical committee for
the present study. Swiss albino mice were taken, kept in polypropylene cages and were fed standard
pellet diet and tap water ad libitum. They were kept for mating in the ratio of one male to three
female. Vaginal smear was taken on the next day and sperm positivity in it was designated as
gestational day 1 (GD1).The control group was given distilled water by gavage and the treated group
was given efavirenz in doses of 50mg/kg and 100mg/kg from 6th to 15t day of gestation through
oral route. The pregnant dams were sacrificed by cervical dislocation on 18t day and uterotomy was
done to dissect out the fetuses with placenta. The placenta were cleaned, dried, weighed and kept in
10% formalin for processing. The fixed placenta were cut at 8 p and stained with hematoxylin and
eosin for micromorphological observations.

RESULTS: On gross observation there was no overt anomaly in the treated placenta but on weighing
there was a dose dependent reduction in weight which was statistically significant.

On histological observation dose dependent pathological changes were observed in the treated
groups. Structural changes observed in the 3 zones of placenta are as follows-

Zone 1 (Decidua basalis) - There is no abnormality seen in this zone in the placenta

Zone 2 (Basal zone) - In the basal zone there appears to be cytolysis of glycogen cells, reduction in
the density of spongiotrophoblast and degeneration of trophoblastic giant cell in a dose related
manner.

Zone 3 (Labyrinthine zone) - In the labyrinthine zone there is fibrin deposition in trichorial
membrane resulting in loss of cytotrophoblast and increase in thickness of placental barrier. In the
high dose (100mg) lymphocytic infiltration is seen.

DISCUSSION: The placenta grows rapidly in a short time and has multiple functions to its credit like
barrier action, nutritional transport, drug metabolism and hormone secretion. Thus placenta is
susceptible to toxic and chemical insults by drugs. On the other hand placenta has intimate relation
with mother and fetus and the trio forms a close knit unit in embryonic development. So any injury
to placenta is simultaneously reflected on fetus as abnormal development and thus the placenta
injury can be used as a marker of fetal toxicity.8

Efavirenz is a very commonly prescribed drug especially in resource limited settings where
the drug formulation is scarce, infected women are commonly seen in their reproductive period,
coinfection of HIV-1 with tuberculosis is very common and risk of mortality among infected people
is high.3 It is a popular drug in third world countries due to its low cost, single dosage a day, safety
profile and its better interaction with anti tuberculosis drugs than nevirapine.*

Efavirenz has a high placental transfer rate and is widely distributed in the body.® Efavirenz
has also been shown to increase bioavailability of steroidal hormones during pregnancy when their
levels are already high.10 This can lead to toxic levels of these hormone specially estrogen in the
blood. Excess estrogen in pregnancy has been shown to cause disruption of trophoblastic septa,
haemorrhage, fibrin deposition and inflammatory cell migration in the labyrinth zone of placenta. So
the effects on placenta seen with efavirenz can be attributed to decreased metabolism of steroidal
hormones leading to estrogen toxicity.

There is a positive correlation between placental size and fetal weight in human beings. Thus
low placental weight is usually associated with IUGR babies. This is probably due to deficient
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transfer of sugar from the maternal blood to fetal blood across placenta. Thus efavirenz induced
placental insult can give rise to embryotoxicity

CONCLUSION: Efavirenz has a detrimental effect on the placenta especially in high doses. As
placental development is a reflection of fetal growth it can be hypothesized that efavirenz at high
doses can be embryotoxic.
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LEGENDS:

Fig 1- Photomicrograph of control Fig 2- Photomicrograph of control
placenta showing basal zone. H&E, 40X placenta showing labyrinthine zone.
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Fig 3 - Photomicrograph of 50 mg/kg Efv Fig 4- Photomicrograph of 50 mg/kg Efv
treated  placenta  showing fibrin treated placenta showing increased
deposition and glycogen cytolysis in thickness of placental barriers in
basal zone. H&E, 4.0X. labyrinth zone. H&E, 40X.
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Fig 5- Photomicrograph of 100 mg/kg Fig 6- Photomlcrograph of 100 mg/kg

Efv treated placenta showing giant cell Efv treated placenta showing fibrin
degeneration and glycogen cytolysis in deposition and lymphocytic infiltration
basal zone. H&E, 40X. in labyrinth zone. H&E, 40X.
Group Mean weight of placenta (gm)with S.D
control 1.13+0.21
Efv (50mg/kg) 0.95+0.12*
Efv (100mg/kg) 0.82+0.09**

Table 1 - Comparison of weight of control and treated placenta

*p<.05, **p<.01
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