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Compare and contrast the effects of the hormones calcitonin and parathyroid hormone on blood calcium levels. What are the stimuli for the release of each hormone and specifically how does each hormone maintain homeostasis of blood calcium levels?
Parathyroid hormone regulates the levels of calcium in the blood. The hormone acts on the bones, intestines and kidneys to effectively regulate the levels of blood calcium. It is essential to note that the hormone is only released when the blood levels of calcium are observably low. The secretion of the hormone from the parathyroid glands stimulates osteoclast consequently breaking down bones to release calcium into the blood. Similarly, the hormone enhances the reabsorption of calcium by the kidneys consequently limiting the amount excreted through the urine. Lastly, the hormone triggers the formation of calcitriol which enhances the absorption of calcium in the intestines. Calcitonin hormone, on the other hand, produced in the thyroid inhibits osteoclasts. It is essential to understand that the hormone stimulates osteoblasts consequently increasing the excretion of calcium by the kidneys. 
How does the regulation of blood calcium concentrations demonstrate negative feedback and homeostasis?
The regulation of blood calcium levels is an example of negative feedback in that the parathyroid hormone secreted by the parathyroid glands regulates the blood calcium levels, a decrease in the calcium levels in the blood stimulates an increase in the secretion of parathyroid hormone. 



Why don’t adults with growth hormone hypersecretion grow taller?
Adults with growth hormone hypersecretion do not grow taller because epiphyseal plates observably close after adolescence. For this reason, they do not support any further growth bur rather tend to maintain the normal body structure. 
Compare and contrast the two main forms of ossification. Include ALL the steps involved in each process.
Ossification is the process of bone formation. There are two main forms of ossification which include intramembranous and endochondral ossification. The intramembranous ossification begins by directly converting the mesenchymal tissues to the bone to consequently form the flat bones of the skull, clavicle and most portions of the cranial bones. Endochondral ossification on the other hand transforms mesenchymal tissues into a cartilage intermediate, later replaced by bones consequently forming the axial skeleton and the long bones.
A 28-year-old man was rushed to the emergency room following a car accident. X rays revealed a spiral fracture of his left tibia. Two months later, X rays showed the formation of a bony callus formation. Explain ALL the processes/steps that led to the formation of a bony callus.
A bony callus refers to the conversion of the fibrocartilaginous callus to a callus that contains trabeculae of spongy bone. In this situation, it is important to note that the bony deposit thus formed between and around the broken ends of the fractured bones to facilitate healing. 

Most osteocytes of an osteon are far removed from blood vessels but still receive blood-borne nutrients. Explain how this is possible.
It is possible for osteocytes to receive blood-borne nutrients even after removal from the blood vessels since communication between osteocytes adjacent to the central canal and osteocytes farther away occurs through cytoplasmic processes enabling the transfer of nutrients to the other osteocytes out of the blood vessels. 
A thirteen-year-old child attended a weight lifting camp. After several vigorous workouts, the child's arm felt extremely sore and weak around the elbow.  After visiting a doctor and receiving x-rays, the doctor told him the injury was serious because "the end of his distal forearm was fractured along the layer of growing tissue". What happened to the child and why? Would the child's 25-year older brother not experience the same condition?
It could have been possible that the epiphyseal plate bone had been separated at the junction. Arguably, this cannot happen to a 23-year old person because, at that age, the epiphyseal plates have been replaced by bones and are no longer active.
Why is osteoporosis more common in women than men (be specific)?
Osteoporosis is arguably common in women than in men because women tend to have smaller and thinner bones than men. Even though estrogen protects bones in women, the levels of the hormone decrease as women approach menopause consequently causing bone loss.  
Describe the connective tissue and cells found in both layers of the periosteum.
The connective tissues found in the layers of the periosteum are the collagen fibres containing the lymphatic and sensory nerves   
Describe how new osteons are produced as a bone increases in width.
As the bone width increases, osteoblasts from the periosteum lay down even layers of bone that form circumferential lamellae. In this, the circumferential lamellae formed breaks down during remodelling to form the new osteons. 
Why are the lumbar vertebrae more massive than cervical vertebrae?
The lumbar vertebrae are more massive than the cervical vertebrae because they have been designed to carry much of the body weight. For this reason, every one of the lumbar vertebrae’s structural elements is bigger, and broader to serve this function.  
Describe the structures of the vertebral foramen.
The vertebral foramen refers to an opening between the vertebral arch and the body. The vertebral arch forms the lateral and posterior aspect of each of the vertebra. The vertebral foramen contains the spinal cord and an intact vertebral column aligning to form the vertebral canal that serves as the protection of the spinal cord. 
Specifically, where do spinal nerves exit the vertebral column? Include the names of all structures.
In the vertebral column, spinal cords exit through an intervertebral foramen that is usually located between adjacent vertebrae. 


How does the regulation of blood calcium concentration demonstrate negative feedback and homeostasis? Make sure you all include all details and the terms: receptor, stimulus, response, effectors and control centre.
The parathyroid glands are the receptors in this situation receiving the stimulus of reduced blood calcium levels. The resulting response is the secretion of parathyroid hormone that stimulates the release of calcium from the bones and enhanced the uptake of calcium into the bloodstream by the kidneys. Similarly, an increase in the calcium levels in the blood also triggers parathyroid glands to reduce the production of parathyroid hormone indicating negative feedback. 
[bookmark: _GoBack]A fifty-year-old sedentary woman decides she has not been exercising enough in the last several years. She starts hiking regularly including backpacking with a heavy pack in the mountains. Describe the changes in her anatomy that could be explained by Wolff’s Law
Wolf argued that bones are usually adapted depending on the level of stress and demands placed on them. In this view, increased hiking and carrying of a heavy back-pack would put more stress on her bones and the response would be tissue remodelling to become strong enough to accommodate the new pressure. The internal mass of her bones would substantially increase as well as the ligaments and tendons due to bone remodelling and stress continuum. 
