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- Theories of Embryonic Development:

1- Epigenesis Theory: This theory defines embryogenesis as a continuous process where embryos develop sequentially due to the addition of new parts. For example, the heart develops first, followed by other embryonic structures that form around blood vessels, to which blood is added, and then other organs, and so on gradually (before the advent of the light microscope).

2- Embryo or Encasement Theory: This theory suggests that successive generations are preserved within the mother's germ cells, one inside the other. In other words, the egg contains minute structures that are essentially tiny embryos, which are stimulated to grow by the sperm.

3- Preformation Theory: This theory defines embryogenesis as the growth of pre-existing structures. It describes the development of the embryo, the elongation of its parts, and the increase in their density (after the advent of the light microscope).

4- August Weismann's Theory: This theory states that the sperm and egg contribute equally to the formation of the embryo.

- The Role of the Cell in the Growth Process: 

A living cell is a partnership between the nucleus and the cytoplasm. The nucleus, with its genetic material called genes, acts as the guarantor of this partnership. It controls the cell's structural processes and is therefore the primary director of the most important process: growth (development). Consequently, it determines the characteristics of the individual and the species as a result of this growth and development process. The cytoplasm, on the other hand, grows first, starting in a simple form and then differentiated to become a mature organ with complex structures and functions. The nucleus and cytoplasm are essential for the continuation of life. Several experiments have demonstrated this. For example, when an amoeba is cut in half, the part containing the nucleus heals and continues to live, while the part without the nucleus may survive for a while before eventually dying. Similarly, in another experiment, a starfish egg with its nucleus removed divided several times but could not continue to develop. This illustrates that the cytoplasm alone cannot sustain growth and life without the nucleus, and the nucleus cannot continue to perform its functions without the cytoplasm. In particular, the nucleus relies on the cytoplasm for energy and the materials it needs, as the cytoplasm carries out oxidation processes that produce energy-rich molecules called adenosine triphosphate (ATP).

- Human Pregnancy:

Pregnancy and its accompanying changes are a normal physiological process in response to embryo-fetal growth. These changes occur as a result of several factors, including hormonal changes, an increase in total blood volume, weight gain, and the increasing size of the fetus as the pregnancy progresses. All these factors physiologically affect the pregnant woman, impacting various body systems, including the musculoskeletal, endocrine, reproductive, cardiovascular, respiratory, nervous, urinary, digestive, and immune systems, as well as changes in the skin and breasts. A full-term pregnancy lasts from 39 to 40 weeks, and premature birth is defined as birth before 37 weeks of gestation, although there are international variations. It is also believed that the duration of pregnancy naturally varies. Generally, the uterus is the site of fetal development and growth before the fetus is born fully formed and healthy. The uterus is a safe environment for this function for the following reasons:

1. The uterus is located within the woman's bony pelvis and is also protected by ligaments and membranes that hold it in place and allow it to move and grow, even increasing in size hundreds of times by the end of pregnancy.

2. The pelvic floor and perineal muscles keep the uterus in place.

3. The pregnancy hormone (progesterone) contributes to uterine stability by slowing uterine contractions.

[image: ]4. The fetus inside the uterus is surrounded by various membranes that produce amniotic fluid, in which the fetus floats and which protects it from external trauma.

[image: ]Pregnancy begins with fertilization and the arrival of the fertilized egg in the uterus, which takes approximately six days. Implantation and growth in the uterine wall continue until day 15, when the blastocyst stage begins. The blastocyst stage begins on day 15 and ends on day 23 or 24, during which the embryo gradually develops into a leech-like structure that lives in water. It attaches to the uterine wall via the umbilical cord, and blood forms within the blood vessels in the form of closed islands, rendering the blood immobile and giving it the appearance of clotted blood. 

Although the human body naturally expels any foreign substance, the uterus does not reject the implanted blastocyst, even though half of its components and genes are from an external source (father). According to some interpretations, this is because the region of cells where the embryo attaches to the inner uterine wall lacks antigens. It is worth noting that the primitive streak is the first structure to form in the embryo, on day 14 or 15. The primitive node then appears within it, and from this streak, stem cells and the sources of the main tissues (mesoderm, ectoderm, and endoderm) develop. These tissues will form the various organs and tissues of the body. By the end of week 3, the primitive streak regresses, with the remaining structure concentrated in the sacrococcygeal region at the tail end of the spine.
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The embryo then transitions from the blastocyst stage to the beginning of the embryonic stage, starting from day 24 to day 26—a relatively short period compared to the time it takes for a sperm to become a blastocyst. This stage begins with the appearance of somites on day 24 or 25 at the top of the embryonic plate, and these somites then gradually appear at the rear of the embryo. On the 28th day, the embryo consists of several segments with grooves between them, giving it a chewed-chewed appearance. The embryo rotates and turns within the uterus during this stage, which ends at the end of the sixth week. The embryonic stage is characterized by rapid cell growth and proliferation; the embryo resembles a piece of the flesh has no distinct structure, and after a few days, the second stage, the morphogenesis stage, begins. During this stage, some organs start to appear, such as the eyes and tongue (in week 4) and the lips (in week 5), but their features don't become fully defined until the end of week 8. The limb buds (hands and legs) also appear during this stage. The skeletal stage begins during week 6 (the cartilaginous skeleton) as it spreads throughout the body. However, the embryo doesn't exhibit human features until the beginning of week 7, when it takes on the skeletal form. The transition from the embryonic stage to the beginnings of the skeletal structure occurs rapidly during the end of week 6 and the beginning of week 7. This stage is characterized by the appearance of the skeleton, which gives the embryo its human appearance. By week 7, the human form becomes clearer due to the skeletal structure's continued development. This week (between days 40 and 45) marks the dividing line between the embryonic stage and the human form. The muscular stage (the process of becoming covered with flesh) is characterized by the spread of muscles around and surrounding the bones. With the bones fully covered with flesh, the human form begins to take shape, and the body parts become more harmoniously connected. After muscle development is complete, the embryo can begin to move. This stage begins at the end of week 7 and continues throughout week 8, following the skeletal stage immediately and within a short period. It is characterized by the spread of muscles around and surrounding the bones, much like clothing surrounds its wearer. With the bones fully covered with muscles, the human form begins to take shape, and the body parts become more harmoniously connected. After muscle development is complete, the embryo can begin to move. This stage, which ends at the end of week 8, is considered the end of the embryonic stage. Embryologists have agreed to consider the end of week 8 as the end of the embryonic stage (Embryo), followed by the fetal stage, which corresponds to the developmental stage. The stage of development and viability begins at the end of week 8. This is a new phase in which important processes occur, with the growth rate accelerating compared to the previous stage. The embryo transforms into a new form, with the head, body, and limb sizes beginning to balance and become more proportionate between weeks 9 and 12. In week 10, the external genitalia begin to appear, and the skeletal structure develops from soft cartilage to hard calcified bone by week 12. The limbs and fingers differentiate during this week, and the sex of the embryo becomes more clearly defined with the appearance of the external genitalia. The embryo's weight increases significantly, and voluntary and involuntary muscles develop, with voluntary movements beginning at this stage. During this phase, organs and systems become ready to perform their functions, and the embryo is prepared for life outside the womb by week 22. This stage ends in week 26 (after the completion of the sixth month of pregnancy) when the respiratory system becomes functional and the nervous system is ready to regulate the embryo's body temperature. Here, no new organs or systems develop, as they are all already functional. The uterus provides nourishment and a suitable environment for fetal growth until labor begins. Labor begins after nine months (38 weeks), when the fetus has completed its development in the uterus and is ready to be born. Labor, which culminates in birth, comprises four stages:
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