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    Slide #4 Normal Tissue, Human, Longitudinal, 100 X


This slide shows a magnified picture of a sulcus, or groove in the cerebral cortex. There are six layers that make up the neocortical structure. The outermost layer is not seen in this slide, but it is composed of short nerve fiber projections that excite specific regions of the brain. The second layer (a heavily populated U-shaped area called the outer granular) has an abundance of stellate neuron cell bodies (a). These first two layers relay information to the third layer which sends action potentials to the cortex. When a person is conscious, the intensity of the action potentials fired range from 0-200mV with frequencies from 1 every few seconds to 50 every second. The third cellular layer is called the outer pyramidal layer which contains a paucity of neuron bodies and interconnects closely with cortical regions of the brain (b). The inner granular fourth layer consists of a large amount of glial and neuron cells (c). They receive input from the thalamus and send this information to the cortical layers above and below the fourth layer. 

Slide #8 Tumor/Normal Tissue, Human, Longitudinal, 100 X
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The first indicator that this slide is cancerous is the large pink thready patch in the center of the many dark-colored cells (a). This pink patch is a large area of necrosis, or dead cells. The white circular artifact in the middle of the necrotic section is most likely induced by the presence of fluid, or edema when the tumor was active (b). The dehydration process leaves these splotches when all of the fluid is removed. The second indicator that this tissue is cancerous is the abundance of glial cells and obvious lack of neurons. A cancer of the glial cells (an advanced astrocytoma) should be able to be recognized by the proliferation of whichever cell it affects. In this case, the glial cells are multiplying rapidly and amassing around necrotic sections and blood vessels to feed. This congregation of glial cells around these regions produces an unmistakable palisading pattern (c). 
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Slide #2: Normal Tissue, Human, Longitudinal Section, 100 X


This slide shows the barrier between grey matter (a) and white matter (b). The grey matter, which surrounds the interior edge of the cerebral cortex, has many nerve cell bodies (c) and is responsible for processing information in the brain. White matter is generally composed of myelinated axonal nerve fibers and occupies the inner crevasses of the brain. It is also responsible for information transmission through their insulated axons which cause the action potentials to transmit more efficiently. The large cross-section of the blood vessel (d) shows the healthy, intact walls along with some white artifacts which was most likely a result of the dehydration. The long red structure just below the vessel is a capillary (e). We know that it is a capillary because the magnification allows us to see several parts of it that only have a single line of red blood cells. This is a distinguishing characteristic of capillaries. 
Slide #4: Normal Tissue, Human, Longitudinal, 100 X


The meninges act as a protective covering over the entire brain. This covering serve to help block harmful bacteria and other foreign bodies that could potentially harm the brain. Meninges consist of three durable layers of tissue: the dura matter (a), the pia matter and arachnoid matter (b) which is the middle layer. The pia matter is adhered tightly to the brain, as seen in the slightly darker colored line (c) on the pink tissue. The dura matter is contiguous to the skull and forms the tough outer layer. The arachnoid membrane contains cerebral spinal fluid, which carries nutrients, absorbs shock and acts as a barrier to pathogens. The white artifact surrounding this tissue can be attributed to the cerebral spinal fluid becoming evaporated during dehydration. The leptomeninges (pia and arachnoid matter) are the vascular membranes, as clearly shown above by the massive blood vessel running loosely around the edge of the tissue (d). This vessel has a thick outer membrane, seen as the light pink ring, which is called the tunica media (e). The dark inner layer of cells is called the tunica intima (f).
Slide #2: Normal Tissue, Human, Longitudinal Section, 100 X


This slide of brain tissue shows an excellent array of cells.  We are able to deduce that the tissue is healthy because of the even spread of neurons (a) and glial cells (b). Glial cells, which are approximately half the size of neurons, populate the tissue at a much higher concentration than neurons. There are almost nine times as many glial cells than neurons in normal, healthy brain tissue. Also, the blood vessels (c) and capillaries (d) have normal cell wall and the glial cells are not arranged in a palisading pattern around these cell walls. The white artifact (e) is caused by the dehydration which shrinks the loose tissue around the blood vessels and neurons.

Slide #12: Tumor Tissue, Human, Longitudinal Section, 100 X

This slide shows the dramatic contrast between the cancerous tissue and the normal tissue. The cancerous tissue, shown at the bottom (a), is heavily populated by glial cells that proliferated in the normal tissue and multiplied to the point of invasion. However, the unaffected normal tissue (b), shows no change in the ratio of glial cells and contain normal blood vessels that feed the brain. The blood vessels in the cancerous section of this slide are rendered completely useless by the microglial cells that are microphages that feed on dead cells including the cell walls of the blood vessels (c). The cancer spreads so rapidly that it deprives itself from the blood supply it needs to survive which eventually leads to necrosis. Since the brain lacks an emphasized stroma level, the dead cells are not treated with a huge population of white blood cells, instead, they rely upon the microglial cells which are not as effective (d). Thus, glioblastomas are fatal because the rapid metastasizing cancer takes over without having an efficient defense system.
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Slide #12: Tumor Tissue, Human, Longitudinal Section, 100 X

The slide shows the destruction of the mutated glial cells of a glioblastoma can have on normal brain tissue. The glial processes (a) are shown with clarity due to the dehydration that the tissue underwent which cleared out all of the edema. When the cancer metastasizes, the glial cells, specifically fibrous astrocytes, obtain long, processes that are found in the white matter of the brain. These processes generally occur around necrotic tissue (b) that the microglial and astrocytes use for nourishment. This is the reason why there is often there is a profound accumulation of glial cells, or gliosis near or at the site of damage or a tumor. The brain tissue undergoes liquefactive necrosis in order to heal itself which involves the formation of a ring of gliosis as seen above. 








 Slide #11: Tumor/Normal Tissue, Human, Longitudinal Section, 100 X

This slide shows the dramatic endothelial proliferation of glial cells feeding on the dead blood vessels in the glioblastoma. Each of the blood vessels (a) is necrotic and the microglial cells gather around in a ring to gain sustenance to continue to divide at a rapid rate. The cell walls of the blood vessels decompose due to the glial cells which are attempting to repair the brain. Blood vessel lose their tight connections with the brain tissue as they disintegrate causing no shrinkage during dehydration because the glial cells (b) have completely encapsulated each blood vessel. This is seen in stark contrast with normal tissue which shows white artifact after the blood vessel has shrunk away during dehydration.  The light pink area (c) above the blood vessels is an area of necrosis which is distinguished by its lack of neurons. The necrosis is extreme where the actual brain tissue has been disintegrated (d) due to lack of blood supply and is seen by the white artifact that used to be cerebral spinal fluid that evaporated during dehydration.
Slide #9: Tumor Tissue, Human, Longitudinal Section, 100 X


This slide shows the edema that occurs during the spread of a glioblastoma. When there is an injury to the brain, it cannot scar over the damaged area because there is almost to collagen in the brain. A scar is formed by fibroblasts producing collagen to repair an area, which will later contract. However, if the brain had a contraction, it would inhibit the neuron’s ability to send and receive action potential which would lead to death. Instead, areas of edema are created to try to contain the glial cells. The edema is seen by the white splotches above where the dehydration has evaporated the cerebral spinal fluid that used to occupy the spaces (a). The edema is also created because of the low pH created by the necrosis. When cells die, they release acid through a process called apoptosis which causes swelling because the cell is hypertonic compared to its environment.

Slide #9: Tumor Tissue, Human, Longitudinal Section, 100 X


This slide shows drastic necrosis that could be a result of an extremely destructive glioblastoma or the result of radiation. The severe necrosis (a) is seen as white because the dehydration removed all of the cerebral spinal fluid which emphasizes the deceased cells and lack of neurons. Radiation is a popular treatment for brain tumors because it has the possibility of completely eradicating the cancer. Radiation therapy is the medical use of ionizing radiation as part of cancer treatment to control malignant cells. However, neurological radiation has the limitation of not being able to target solid tumors which have glial cells that have already taken over the blood vessels because they enter a state of hypoxia (lack of oxygen) which means that the DNA cannot be targeted as easily.  Also, if it kills enough of the glial cells, it can slow the glial proliferation. The strong presence of glial cells (b) can also be used as a diagnostic tool to determine the specific stage of brain cancer.  
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