Pharmaceutical companies
The main goal of pharmaceutical companies is to develop novel and therapeutic agents for the treatment of disease. For searching a new drug, two basic strategies are used: Drug Discovery and Drug Development. Drug discovery is process by which new drugs are been discovered and designed according to the disease. Drug development is process which includes the process which include the product development, preclinical research and clinical trials.

Blood Brain Barrier(BBB) is a dynamic and complex barrier systemic circulation which can be modulated by neural tissue and circulation of chemical entities. Blood brain barrier has specialized cells which restrict the exchange of solute between the blood and brain. Blood brain barrier has a specialized layer of endothelial cells that prevent the entry of the toxins and other microorganisms into the brain. In other biological processes, the exchange of solute between blood and the tissues is done by the narrow cleft between adjacent microvessel endothelial cells. But in t he brain. There are brain microvessel endothelial cells which form a tightly closed junction between cells stopping the exchange of solute between the cells.

Astrocytes are the star shaped cells which are non neural, non excitable cells which form tight junction of Blood brain barrier. These Astrocytes are the subtype of glial cells in the central nervous system. These cells are present in the brain and in the spinal cord. Main function of the astrocytes is to maintain the extacelluar ion balance and to supply neurons with the necessary nutrients.

Invitro models have been widely accepted for the study of the permeability and metabolic processes at cellular levels. Due to the ethical reasons the use of animal as an experimental model, the amount of the animals had to be limited. Also many researches think it is difficult to use animals as a model because it is very complicated.

A functional invitro models of blood brain barrier should reflect, if not all, the properties of blood brain barrier present in a living animal. An invitro model should possess very high electrical resistance, expression of Blood Brain barrier specific protein markers and a cellular polar distribution between luminal and abluminal endothelial plasma membrane of these marker protein.
Brain Microvessel Endothelial cell culture system(BMEC) is a simple and dynamic experimental system which retains almost all the properties of Blood Brain Barrier invitro. This system is used to analyse the cellular, molecular and biochemical properties if Blood brain barrier.

Brain microvessel endothelial cell culture system has 3 types of culture- primary, coculture and cell lines.

Primary BMEC cell culture are isolated from bovine brain grey matter by enzymatic digestion. Primary BMEC cell culture retains many of physiological properties morphological and biochemical properties similar to blood brain barrier invitro. Primary BMEC cell culture is used to study the receptor mediated or transporter mediated uptake. It is also used for gene expression of Blood brain barrier endothelium specific protein. In addition to bovine and porceine sources, BMEC have been cultured from rat, human, dogs, goats, sheep and mice.

Since primary BMEC cell culture allows us to study the transmembrane transport of solutes and permits access to both the luminal and abluminal surfaces of BMEC monolayers, they help in investigating various invitro blood brain barrier properties.

The basic draw back with the primary BMEC cell culture is that it has higher electrical resistance than normal making permeability difficult. This is due to the fact that there is incomplete formation of the tight interacelluar junction in the cell culture. It is also seen that the cells dedifferentiate resulting in the down regulation of the expression of the protein

Astrocyte coculture can be established by growing astrocytes with or without the direct contact with BMEC. The direct coculture is obtained by growing the bmec on top of the astrocyte or BMEC are grown on one side of the membrane and astrocyte on the other end of the filter membrane. In an indirect coculture astrocytes are grown at the bottom of the Transwell and BMEC are grown on the insert chamber. There is no direct contact between the astrocyte and the BMEC but the astrocyte secreted factors can reach the BMEC through the culture medium.

Incorporation of astrocyte with BMEC improves the invitro blood brain barrier model and it is closely related with the invivo blood brain barrier with respect to the structural, metabolism and permeability characterstics.

Referent coculture blood brain barrier models(12 d/6w) was a type of a coculture model in which the cerebral cortex of the Sprague dowley rats were used to prepare the cultures of mixed glial cells. The brain tissue isolated was made to pass through a sieve made from nylon and placed in a 6 multiwell dish. From one rat, about 9 wells of glial cell cultures were produced which were then stabilized. The cells were used for the experiment after 12 days of coculture. Another variant of coculture was the HTS Blood brain barrier model(4dl/24w) in which the cells were seeded on the upper portion of 24 well plate filters which were coated with collagen from the rat tail. These filtered inserts were placed in cell culture plates with a single well. A specific blood brain barrier inducing medium replaced the cell culture plate after 3 days. therefore the inducing medium contained 1 percent of the conditioned medium obtained from the endothelial cells and the glial cells coculture.

When the cultured cells are passaged, they tend to loose the basic characteristics of the blood brain barrier endothelial cells. The cell lines tend to retain the morphological and biochemical markers for the blood brain barrier only when these cells are cultured with astrocytes, neuron or by addition of the conditional medium to BMEC environment.

RBE4 is a rat cloned cells which has been transfected with the E1A adenovirus gene shows the property of of being non transformed which expresses typical endothelial markers. Development of cell lines BMEC would be so benifitial as it will reduce the work of isolating the BMEC.
Parallel Artificial Membrane Permeability Assay(PAMPA) is a quick and easy method to measure the ability of a compound to cross the artificial membrane. In this type of assay, the compound is allowed to permeate through the membrane and then estimation of the amount of the compound on either side is done.

PAMPA directly determines the passive permeability without any complications. PAMPA is a front line screening process used to analyse the drug absorption. It uses a phospholipid coated filter which is separated by two aqueous compartments. This method is very useful due to fact that it uses highthrough put screening which is fast. It is also cost effective and versatile.

PAMPA does not use the cell culture technology thus making the process much easier and quicker. The barriers used in the experiments are created during the time of the experiment.

Blood brain barrier is a protective barrier and is responsible for the maintaining the chemical balance of brain. If any toxic injuries to the blood brain barrier may result into disruption of specialized biochemical environment.

Alcohol has shown the property of increase in permeability of blood brain barrier. Increase in permeability is shown to be directly proportional to the concentration and also to the chain length of the alcohol. Aluminium toxicity is supposed to be a major cause in Alzheimer disease. It has also been suggested that the increase in permeability of blood brain barrier to lipids is caused due to aluminium. However when the mice were chronically exposed to aluminium for 6 months in drinking water, there was no alteration in the barrier function.

The primary targets if lead are the BMEC. When there is high toxicity of lead, the brain becomes swollen oedematous with haemorrhage and necrosis. Also this results in high permeability of blood brain barrier. It is found that the children are more prone to be intoxicated by the lead since immature brain is more prone to be intoxicated. Astrocytes are also prone the lead intoxicity. There has been a study indicating that the damage to the astrocytes may result in loss of the blood brain barrier property.

There is an increase in the permeability of blood brain barrier when a free radical acts on it. When studied invivo, this causes increase in the permeability of blood brain barrier to the electrolyte and low molecular weight materials.

There is a selective increase in the brain concentration of organic anions and the central nervous system dysfunctions when there is toxicity with cholophenoxyacetic acid. It was seen in study that there was not a significant increase in the blood brain barrier permeability in mice and rats when intoxicated with 2-4 dicholophenoxyacetic acid. It was also suggested by the author that when treating with 2-4 dicholophenoxyacetic acid the brain concentration reduces to very low levels.
Critical analysis:
Coculture invitro model of blood brain barrier is an easy, reproducible method. PAMPA is an method which is now been adopted for almost all the pharmaceutical industries. The high throughput screening gives PAMPA a greater advantage over the other process. Since PAMPA membrane are artificial they do not resemble the real lipid layer as seen in the blood brain barrier.

The blood brain barrier coculture model of the bovine brain model of capillary endothelial cels along with the glial cells from rat was one of the most vital replacement to invivo studies of the blood brain barrier that had wide applications in the industrial drug discovery and various development programs. These models gave the researchers an opportunity to study the molecular and cellular mechanisms at the blood brain barrier and also the interrelationship between endothelial and glial cells in the different pathological and physiological environments. An area of development for future work was the modifications required in the original procedure in order to enhance the throughput and also to make the experimental format apt for the roboscreening platforms using the least no if animals for the experiments.
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