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Figure 2-5. Schematic representation of the three phases of oocyte penetration. In
phase 1 the spermatozoa break through the corona radiata barrier; in phase 2 one
or more spermatozoa penetrate in the zona pellucida; in phase 3 one spermatozoon
penetrates through the oocyte membrane, thereby losing its own plasma membrane.
Inset shows normal spermatocyte with acrosomic head cap.
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Figure 2-6. A, Oocyte immediately after ovulation, showing the spindle of the
second meiotic division. B, A spermatozoon has penetrated the oocyte, which has
finished its second meiotic division. The chromosomes of the oocyte are arranged
in a vesicular nucleus, the female pronucleus. The heads of several sperm are stuck
in the zona pellucida. C, Stage of male and female pronuclei. D and E, The chro-
mosomes become arranged on the spindle, split longitudinally and move to opposite
poles. F, The two-cell stage.

Two-cell stage Four-cell stage Morula

Figure 2-8. Schematic representation of the development of the zygote from the
two-cell stage to the late morula stage. The two-cell stage is reached approximately
30 hours after fertilization; the four-cell stage at approximately 40 hours; the 12-
and 16-cell stage at approximately 3 days; and the late morula stage at approximately
4 days. During this period the blastomeres are surrounded by the zona pellucida,
which disappears at the end of the 4th day.
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Figure 2.10. A. Section of a 107-cell human blastocyst. Note the inner cell mass
and trophoblast cells. B. Schematic representation of a section through a human
blastocyst recovered from the uterine cavity at approximately 4'/> days. Blue cells
represent the inner cell mass or embryoblast, and brown cells, the trophoblast. C.
Schematic drawing of a section of a macaque monkey blastocyst at the 9th day of
development. Trophoblast cells, located at the embryonic pole of the blastocyst,
begin to penetrate the uterine mucosa. The human blastocyst begins to penetrate the
uterine mucosa by the 5th or 6th day of development.
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Figure 3-4. Drawing of a human blastocyst of approximately 12 days. The tro-

phoblastic lacunae at the embryonic pole are in open connection with the maternal

sinusoids in the endometrial stroma. Extraembryonic mesoderm proliferates and fills 3

the space between the exocoelomic membrane and the inner aspect of the tropho- now present at the embryonic as well as the abembryonic pole, and the uteropla-

blast cental circulation has begun. Note the primary villi and the extraembryonic coelom
= or chorionic cavity. The secondary yolk sac is entirely lined with endoderm

Figure 3-6. Drawing of a 13-day human blastocyst. The trophoblastic lacunae are
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Figure 4-4. A, Drawing of a cephalocaudal midline section through a 17-day
embryo. The life span of the notochordal process is short and it frequently breaks

down before it is completed. B, Transverse section through a region in which the Figure 4-5. A, Drawing of a cephalocaudal midline section through an 18-day
central canal still persists. The intraembryonic mesoderm is in contact with the embryo. The definitive notochord is established. The neurenteric canal connects the
extraembryonic mesoderm covering the yolk sac and the amnion. C, Transverse amniotic cavity with the yolk sac. B, Transverse section through the cephalic part
section through a region where the remaining portion of the notochordal process is of the embryo, showing the definitive notochord flanked by intraembryonic meso-
temporarily intercalated in the endoderm. derm. C, Transverse section through the primitive streak region. Mesoderm formation

in the caudal part of the embryo continues into the 4th week.
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Figure 16-3. Series of human embryos to show the development of the pharyngeal
arches. A, Approximately 25 days. B, 28 days. C, 5 weeks.

C, 14-somite embryo; D, at the end of the 15t month. Note the angiogenetic cell
clusters in relation to the'prochordal (buccopharyngeal) plate.
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Figure 132 A, Sagittal section through the cephalic end of an embryo of
Ls 25 days. The membrane is formed by the epithelial

| €ntodermal lining of the foregut and the ectodermal lining at the bottom of the
. embee, onl % stomodeum. B, Frontal view of a slightly older embryo, showing the rupture of the
buccopharyngeal membrane.
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Figure 16-18. A, Lateral view of an embryo at the end of the 4th week showing
the position of the pharyngeal arches. B, Frontal view of a 4%2-week embryo. Note
the location of the lar and maxillary es. The nasal placodes are
vislble on either side of the frontonasal prominence.
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Figure 14-3. Schematic drawings of embryos during the 4th and 5th Rl
development to show the fomation of the gastioitesinal tact and the various
derivatives originating from the endodermal germ laye
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Figure 5-18. A, Schematic drawing of a human embryo at the beginning of the
fifth_week seen from the left. Crown-rump length is approximately 7 mm. Note the
paddle-shaped limb buds and the pharyngeal arches (modified after Sireeter). B,
Schematic drawing of a_6-week_human embryo seen from the left. Crown-rump
length is approximately 13 mm. The upper limb buds show a flattened terminal
portion with four radial grooves. Note the formation of the eye and the external
auditory meatus flanked on each side by three hillocks derived from the mandibu-
lar and hyoid arches (modified after Streeter).
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Figure 5-19. Photograph of a human embryo (CR length 13 mm, 6th week). Note
that the yolk sac is visible in the chorionic cavity. (From Blechschmid E: The Stages
of Human Development before Birth. Philadelphia, WB Saunders, 1961. Courtesy
E. Blechschmidt, Professor of Anatomy, University of Géttingen.)
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Figure 16-24. A, Frontal section through the head of a 10-week embryo. The two
palatine shelves have fused with each other and with the nasal septum. B, Ventral
view of the palate. The incisive foramen forms the midline landmark between the
primary and secondary palate.
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Unilateral cleft lip extending into the nose. €, Unilateral cleft involving lip and jaw,
and extending to incisive foramen. D, Bilateral cleft involving lip and jaw. E, Isolated

cleft palate. F, Cleft palate com

f the palate, gum, lip, and nose. A, Normal. B,

bined with unilateral anterior cleft,

C

Figure 2-6 f four successive stages of palatal development. (1) Ex-
ternal nares; (2) median nasal process; (3) median palatal process; (4) nasal cavity;
(5) nasal septum; (6) lateral palatal processes. (From Avery, J. K., Happle, J. D., an
French, W. C.: Development of the nasal capsule in normal and cleft palate formation.
Cleft Palate Bull, 7:8-14, 1957.)
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Figure 2-7 Frontal section, 24 mm. embryo, eighth week. Tongue interposed
between vertical palatine processes. (From Orban, B. J.: Oral Histology and Embry-
ology. 7th ed. C. V. Mosby Co., 1972.)
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Figure 2-8 Frontal section, 30 mm. embryo, cleventh week. Through differential
growth, palatine processes have become horizontal and approach each other and the
nasal septum. Large mandibular growth increments have allowed the tongue to drop
below the level of the palate. (From Orban, B. J.: Oral Histology and Embryology.

7th ed. C. V. Mosby Co., 1972.)
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Fxgure 2-9 Frontal section, slightly older than Fig. 2-8. Fusion taking place
tine processes and nasal septum. (From Orban, B. J.: Oral Histology and
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Figure 16-14. The ventral portions of the pharyngeal arches seen from above, to
show development of the tongue. The cut pharyngeal arches are indicated by num-
bers I to IV. A, At 5 weeks (approximately 6 mm). B, At 5 months. Note the foramen
cecum, the site of origin of the thyroid primordium, and the terminal sulcus, which
forms the dividing line between the first and second pharyngeal arches.
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Figure 16-14. The ventral portions of the pharyngeal arches seen from above, to
show development of the tongue. The cut pharyngeal arches are indicated by num-
bers 10 IV. A, At 5 weeks (approximately 6 mm). B, At5 months. Note the foramen
cecum, the site of origin of the thyroid primordium, and the terminal sulcus, which
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replacement of the cartilage by the newly forming bone of the
mandible. (Redrawn from Ten Cate AR: Oral bistology, St. Louis,
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