DIZYGOTIC (FRATERNAL) TWINS

Occurrence is 10/1000 births. Two thirds of all tw  Ins.
Rate increases with maternal age.
Two oocytes are fertilized by 2 sperm.

Have individual genetic identities. Can be differen  t
Sex.

Usually have own placenta, amnion, chorionic sac.
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Development of dizygotic twins. Normally, each embryo has its own amnion, chorion, and placenta (A), but
sometimes the placentas are fused (B). Each embryo usually receives the appropriate amount of blood, but on occasion, large
anastomoses shunt more blood to one of the partners than to the other.



MONOZYGOTIC (IDENTICAL) TWINS

Occurrence is 4/1000 births.

Arise from single fertilized oocyte which can split at
different stages of embryonic development.

At 2 cell division stage, each embryo has own
placenta and chorion.

At blastocyst stage, each embryo has common
placenta and chorion but their own amniotic cavitie S
(most common occurrence).

At bilaminar disc stage prior to primitive streak
embryos have common placenta, chorion and

amnion.
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Possible relations of fetal membranes in monozygotic twins. A, Splitting occurs at the two-cell stage, and
each embryo has its own placenta, amniotic cavity, and chorionic cavity. B. Splitting of the inner cell mass into two completely
separated groups. The two embryos have a common placenta and a common chorionic sac but separate amniotic cavities.
C. Splitting of the inner cell mass at a late stage of development. The embryos have a common placenta, a common amniotic
cavity, and a commeon chorionic cavity.



MULTIPLE BIRTHS

 Triplet rate of occurrence is 1/8000.

 Rates have Increased due to
gonatotropin fertility drugs given to
women for ovulatory failure.



TERATOGENESIS

Study of birth defects. Congenital birth “defects”,
“malformations”, or “anomalies”.

Occurrence: 2-3% of all births.

causes:
— Unknown:

— Chromosome abnormalities and gene mutations:
— Environment:

— Environment plus genetic:



FACTORS AFFECTING TERATOLOGY

« Genotype of conceptus:

« Maternal genotype:
 Development period:

 Dose and duration of exposure:

e Gender:
— Female

— Male



TERATOGENESIS

Teratogen Congenital Malformations
Infectious agents
Rubella virus Cataracts, laucoma, heart defects, deafness, tooth abnormalities

Cytomegalovirus
Herpes smplex virs
Varicella virus

iy

Toxoplasmosis

Syphilis

Microcephaly, blindness. mental retardation, fetal geath
Microphthaimia, microcephaly, retinal dysplasia

Limb hypoplasia, mental retardation, muscle atropny
Microcepnaly, growth retargation

Hydrocephalus. cerebral calcifications, microphthalmia

Mental retardation, dealness



TERATOGENESIS

Physical agents
K Microcenhaly, soima i, et palte, Imb defects
Hyperther Anercephal, spna b, mental retacition facl defet, carcic abnormaltes, omphalocel

Imb defects



Chemical agents

TERATOGENESIS

Thalidamide
Ammup’r_edr.

Diphernylhydanton
(phenytoin)

Valproic acig
Trimethadione
Lithium
Armphetamines
Warfarin

ACE inhibitors®
Cocaine

Alcohol

lsotretinom (vitamn A)

ndustnal solvents
Orgaric mercury

Lead

Limb defects, heart malformations
Anencephaly, hydrocephaly, cleft lip and palate

Fetal hydantoin syndrome: facial defects, mental retardation

Meural tube defects, heart. craniofacial, and limb anomaties

(Cleft palate, heart gefects, urogenital and skeletal abnormalities

Heart malformations

Cleft hp and palate, heart defects

Chondrodysplasia, microcephaly

Growth retardation, fetal death

Growth retardation, microcephaly, behavioral abnormalities, gastroschisis

Fetal alcohol syndrome; shiort palpebral fissures, maxillary hypoplasia, heart defects, mental
retardation

Vitamin A embryopathy, small, abnormally shaped ears, mandibular hypoplasia, cleft palate,
heart defects

Low birth weight, cranicfacal and neural tube defects
Meurological symptoms similar to those of cerebral palsy

Growth retardation, neurclogical disorders



LIMB DEFORMITY

A,B. Examples of phocomelia. Limb defects characterized by loss of the long bones of the limb. These defects
were commonly produced by the drug thalidomide.



FETAL ALCOHOL SYNDROME

Infant with fetal alcohol syndrome. Note the thin
upper lip, short palpebral fissures, flat nasal bridge, short nose,
and elongated and poorly formed philtrum (vertical groove in the _
median part of the upper lip). Maternal alcohol abuse is believed per lip, depressed nasal bridge, short nose, and flat midface.
to be the most common environmental cause of mental deficiency.

Characteristic features of a child with fetal
aleohol syndrome, including an indistinct philerum, thin up-



TERATOGENESIS

Hormones

Androgenic agents Masculmzation offmle gentil: fused b, ctora yperrophy
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Diethybestol (DFS)  Mafomation of the uters, uteane fubes, ind Upper Vagng vagnal Gance mafomed testes
Matemal diabetes ety of maformations; heart and neura tube defects most common

Maternal obesty et defects, omphalocek

ACE, anpiotensin-omierting enzyme



PERIODS OF SUSCEPTIBILITY TO TERATOGENESIS

EMBRYDONIC DISC
FERTILIZATION

High rate of lethality
may occur

3-8 weeks

Period of greatest

sensitivity
—r

Each organ system will
also have a period of
peak sensitivity

FETAL MEMBRAMNES
IN THIRD MONTH

Decreasing sensitivity

Period of functional
maturation
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Graph showing the times in gestation versus the risks of birth defects being induced. The most sensitive time
is the embryonic period during the third to eighth weeks. The fetal period begins at the end of the eighth week and extends
to term. During this time, the risk for gross structural defects being induced decreases, but organ systems may still be af-
fected. For example, the brain continues to differentiate during the fetal period, such that toxic exposures may cause learn-
ing disabilities or mental retardation.






