-




I







All the eggs necessary to populate the entire world would fit into a

cookie jar.
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During sexual intercourse, between 300 million to 600 million sperm are
deposited in the vagina. They survive 24 to 48 hours. All the sperm necessary
to populate the entire world will fit into a thimble.




Over 2,000 sperm may find and surround the egg but only one will be
allowed to enter. The egg releases a substance that prevents other sperm from
entering. After the sperm unites with the egg, it is called a zygote.







Zygote Cell Division




On average, it takes the zygote between 5 to 14 days to travel down the fallopian
tube to the uterus. Fallopian tubes are about the size of a hair bristle and 4 inches
long. Once the zygote implants itself into the uterus, it becomes known as an
embryo.

Zygote (single cell) Fallopian
tube
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Close-up of a 5 week embryo.




An embryo removed from the fallopian tube in a tubal, or ectopic, pregnancy. The

ectopic rate in the USA in 1987 was 16.8 per 1,000 pregnancies, up from 4.5/1000 in
1970. By 2002 it had risen to 19.7/1,000.
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On average, it takes the zygote between 5 to 14 days to travel down the fallopian
tube to the uterus. Fallopian tubes are about the size of a hair bristle and 4 inches
long. Once the zygote implants itself into the uterus, it becomes known as an
embryo.
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A7 week embryo is about % of an inch long. You can see the ribs, which
at this point are cartilage. Calcification is still several weeks away.
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At 7 weeks the embryo only weighs 1/30™ of an ounce.




Back view of 7 week embryo. Notice the development of the spinal cord.
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Close-up of 7 week eyes. This is about 40x the actual size. Gluey ridges are
beginning to form. The eyes will be sealed shut until the 61" month.




The dark area of the eye is the pigment of the retina as it is forming. At this stage, the

nose and all of the facial features are flat.




Front view of 7 week embryo. By this time the fingers and toes become
separate entities. At 50 days after conception, all internal organs and external
structures are identifiable. Both hemispheres of the brain are clearly seen in this

picture.
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8 week male fetus.
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These are 10 week-old feet.

e
|




By 10 weeks, the fetus is highly responsive to touch. Cartilage is calcifying to become
bone.




12 week fetus. Note the placenta and umbilical cord.




By this time,the fetus is about 3 inches long and does everything from
urinate to hiccup.




Close-up of 12 week fetus.
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Notice the development of the muscles.




At 16 weeks, the skin has the texture of the mucus membranes in your mouth. The fetus is

now about 6 to 8 inches long.
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By this stage the fetal heart circulates 25 quarts of blood through the body per day. The
first thin transparent layer of skin begins to replace the protective membrane.
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At about 4 months, most mothers can feel their babies kicking.




Here is a 17 week hand. Notice the loose skin.




18 week fetus sucking her thumb.




Notice the development of the blood vessels at 18 weeks.




This is a live shot (fetoscopy) taken with a wide angle lens inside the mother.







Following are some detailed structures present at this time.




Notice the hair, eyebrows, and eyelids.







17 week hand.




Notice the cuticles and toenails.




Footprints are used for identification for newborns in some hospitals.
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TABLE 4.5 Criteria and Scoring of the Apgar Scale

Reflex Respiratory
Score Color Heartbeat Irritability Muscle Tone Effort

Blue, pale Absent No response Flaccid, limp Absent

Body pink, Slow (below 100) Grimace Weak, inactive Irregular,
extremities blue slow

Entirely Rapid (over 100) Coughing, sneezing, Strong, active Good; baby
pink crying is crying




TABLE 4.2 Vulnerability During

Prenatal Development
E—

The Germinal Period

At least 60 percent of all developing
organisms fail to grow or implant
properly and thus do not survive the
germinal period. Most of these
organisms are grossly abnormal.

The Embryonic Period

About 20 percent of all embryos are
aborted spontaneously, most often
because of chromosomal
abnormalities.

The Fetal Period

About 5 percent of all fetuses are
aborted spontaneously before viability
at 22 weeks or are stillborn, defined as
born dead after 22 weeks.

Birth

About 31 percent of all zygotes grow
and survive to become living newborn
babies.



Age of Viability — the age (around 22 weeks) at which a
fetus may survive outside the mother’s uterus if
specialized medical care is available.

Fetal weight normally doubles in the last
trimester of pregnancy with about 2 pounds
gained in the last 3 weeks. Consequently,

* Preterm infant — a baby born 3 or more
weeks early

« Small for gestational age (SGA) a baby
whose birth weight is significantly lower than
expected, given the time since conception.



Preterm Survival Rates

22 weeks = 5%
23 weeks = 26%
24 weeks = 56%
25 weeks = /6%
32 weeks = >90%

Copyright 2008 © The McGraw-Hill Companies,
Inc. All Rights Reserved.



Preterm Statistics
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Preterm Complications




Birth Defects from Teratogens: Time of Exposure and Effects on Major Organs

—Germinal Period—-—— Main Embryvonic Peried (in weeksl———— == Fatal Period {In wesks)l———
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58X Organs
E:';;L'I il Neural tube defects (NTDs) Menial retardation
Hearl
Arms
Legs
Lips Cleft lip
Ears Low-set malformed ears and deafness
Eves Cataracts, glaucoma
Teeath Enamel staining

Falate Cleft palate

Masculinization of

SEX Organs e
: & female genitalia

Wajor conganital anomaliss Functional defacts and minor anomalies

Sourse: Adaptad rom Moora & Persaucd, 158
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Teratogens: Effects of Exposure and Prevention of Damage

Teratogens

Diseases

Effects on Child of Exposure

Measures for Preventing Damage

Rubella (German measles)

Toxoplasmosis
Measles, chicken pox, influenza

Syphilis

AIDS

Other sexually transmitted infections, including
gonorrhea and chlamydia

Infections, including infections of urinary
tract, gums, and teeth

Pollutants

Lead, mercury, PCBs (polychlorinated
biphenyls), dioxin, and some pesticides,
herbicides, and cleaning compounds

Radiation

In embryonic period, causes blindness and
deafness; in first and second trimesters,
causes brain damage

Brain damage, loss of vision, mental
retardation

May impair brain functioning

Baby is barn with syphilis, which, untreated,
leads to brain and bone damage and eventual
death

Baby may catch the virus. If so, illness and
death are likely during childhood.

Not usually harmful during pregnancy
but may cause blindness and infections if
transmitted during birth

May cause premature labor, which increases
vulnerability to brain damage

Get immunized before pregnancy

Avoid eating undercooked meat and handling
cat feces, garden dirt

Get immunized before pregnancy; avoid
infected people during pregnancy

Early prenatal diagnosis and treatment with
antibiotics

Prenatal drugs and cesarean birth make AIDS

transmission rare

Early diagnosis and treatment; if necessary,
cesarean section, treatment of newborn

Get infection treated, preferably before
pregnancy

May cause spontaneous abortion, preterm
labor, and brain damage

Most common substances are harmless in
small doses, but pregnant women should still
avoid regular and direct exposure, such as
drinking well water, eating unwashed fruits
or vegetables, using chemical compounds,
eating fish from polluted waters

Massive or repeated exposure to radiation,
as in medical X-rays

Social and Behavioral Factors

In the embryonic period, may cause
abnormally small head (microcephaly) and
mental retardation; in the fetal period,
suspected but not proven to cause brain
damage. Exposure to background radiation,
as from power plants, is usually too low to
have an effect.

Very high stress

Malnutrition

Excessive, exhausting exercise

Eerly in pregnancy, may cause cleft lip or cleft
palate, spontaneous abortion, or preterm
labor

When severe, may interfere with conception,
implantation, nermal fetal development, and
full-term birth

Can affect fetal development when it
interferes with pregnant woman's sleep or
digestion

Get ultrasounds, not X-rays, during
pregnancy; pregnant women who work
directly with radiation need special protection
or temporary assignment to another job

Get adequate relaxation, rest, and sleep;
reduce hours of employment; get help with
housework and child care

Consume adequate vitamins and minerals,
especially folic acid, iron, and vitamin

A: achieve normal weight before getting
pregnant, then gain 25-35 Ibs (10-15 kg)

Get regular, moderate exercise




Problems and Solutions 107

Lithium

| Tetracycline Can harm the teeth over-the-counter, during pregnancy unless

| £ = they are approved by a medical professional
Retinoic acid Can cause limb deformities

Teratogens

Medicinal Drugs

Streptomycin
ACE inhibitors
Phenobarbital
Thalidomide

Psychoactive Drugs

Caffeine

Effects on Child of Exposure

Can cause heart abnormalities

Can cause deafness

Can harm digestive organs

Can affect brain development
Can stop ear and limb formation

Avoid excessive use: Drink no more than three

Measures for Preventing Damage

Avoid all medicines, whether prescription or

who knows about the pregnancy and is aware
of the most recent research

Normal use poses no problem
cups a day of beverages containing caffeine
{coffes, tea, cola drinks, hot chocolate)
Alcohol May cause fetal alcohol syndrome (FAS) or Stop or severely limit alcohol consumption
fetal alcohol effects (FAE) during pregnancy; especially dangerous are
three or more drinks a day or five or more
drinks on one occasion
Tobacco Increases risk of malformations of limbs and Stop smoking before and during pregnancy
urinary tract, and may affect the baby's lungs |
: |
Marijuana Heavy exposure may affect the central Avoid or strictly limit marijuana consumption |
nervous system; when smoked, may hinder |
fetal growth |
Herain Slows fetal growth and may cause premature Get treated for heroin addiction before !
labor; newborns with heroin in their becoming pregnant; if already pregnant, |
bloodstream require medical treatment gradual withdrawal on methadone is better
to prevent the pain and convulsions of than continued use of heroin
withdrawal
Cocaine May cause slow fetal growth, premature Stop using cocaine before pregnancy; babies

Inhaled solvents (glue or aerosol)

labor, and learning problems in the first years
of life

May cause abnormially small head, crossed
eyes, and other indications of brain damage

of cocaine-using mothers may need special
medical and educational attention in their first
years of life

Stop sniffing inhalants before becoming
pregnant; be aware that serious damage can
oceur before a woman knows she is pregnant

Note: This table summarizes some relatively common teratogenic effects. As the text makes clear, many individual factors in each pregnancy
actually cause damage and what that damage might be. This is 3 gene
new evidence is reported almost daily, so some of these generalities will change. Pragnant women or women v

affect whether a given t

arogen w

should consult with their physicians

Sources: Briggs et al., 2008; R. D. Mann & Andrews, 2007; O"Rahilly & Milller, 2001;

0 want t

e & Hobbins, 2007; Shepard & Lemire, 2004

known:
become pregnant

>> Response for Nutritionists (from page 105) Useful, yes; optimal,
no. Some essential vitamins are missing (too expensive), and individual
needs differ, depending on age, sex, health, genes, and eating habits
The reduction in neural-tube defects is good, but many women den't
eat cereal or take vitamin supplements before becoming pregnant




The Stages of Pregnancy:
First Trimester Emotions

« Emotional state during pregnancy varies according
to several factors:

— Women who desire the pregnancy are less
anxious than women who do not.

— Low Iincome Is associlated with depression
during pregnancy.

— Women with a supportive partner are less likely
to be depressed.

— In the first trimester, women’s anxieties often
center on concerns about miscarriage.



The Stages of Pregnancy:
Second Trimester

* Physical problems include constipation and
nosebleeds.

« Edema (water retention and swelling) in the
face, hands, wrist, ankles, and feet may be a
problem.

e Colostrum, a thin amber or yellow fluid,
may come out of the nipples beginning
about the 19th week.



The Stages of Pregnancy:
Psychological Well Being

» Psychological well-being is greater
among women who:
— have social support
— have higher incomes

— experience fewer concurrent stressful
life events



The Postpartum Period:

Emotions

Postpartum depression is characterized by:
— depressed mood
— Insomnia
— tearfulness
— feelings of inadequacy
— fatigue



Causes of Postpartum Depression

Physical exhaustion, including low levels of
estrogen and progesterone

~eeling overwhelmed with responsibilities of
parenthood

~inancial i1ssues associated with giving birth and
acquiring all the things that will be needed to care
for a baby

Being estranged from the baby’s father

Initial feelings of ambivalence toward the baby (“I
must be a horrible mother”)




Drs. K & K’s Goofy ldea

 In the 1970s, pediatricians Marshall Klaus
& John Kennell popularized the idea that
there Is a “critical period” or “sensative
period” In the minutes & hours immediately
after birth, during which the mother &
Infant should bond to each other.

e No scientific evidence for the sensitive-
period-for-bonding hypothesis.
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