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                                                    ASSIGNMENT ANSWERS
QUESTION 1:  WHAT DO YOU UNDERSTAND BY PRIMARY OBESITY?
Primary Obesity is a medical condition in which excess body fat has accumulated to an extent that it may have a negative effect on health. People are generally considered obese when their body mass index (BMI), a measurement obtained by dividing a person's weight by the square of the person's height, is over 30 kg/m2; the range 25–30 kg/m2 is defined as overweight.

Primary Obesity is most commonly caused by a combination of excessive food intake, lack of physical activity, and genetic susceptibility

QUESTION 2: HOW DOES  DRUG THERAPY AND CONGENITAL SYNDROME AFFECT OBESITY?
Secondary obesity means that you have a medical condition that has caused you to gain weight. These diseases include endocrine disorders, hypothalamic disorders and some congenital conditions.

Obesity Drug Therapy
Obesity is a chronic disease, and it requires chronic therapy. Hypertension, dyslipidemia, diabetes and cardiovascular diseases are leading causes of mortality in the modern world. All of them are strongly linked to obesity. While treating obesity, those conditions are also managed. Obese patients should always be treated through lifestyle interventions, though the results of such interventions are modest. Pharmacotherapy is a second step in the treatment of obesity, approved only when weight loss targets were not reached through lifestyle intervention. During the history of antiobesity drugs, many of them were withdrawn because of their side effects. Various guidelines recommend prescribing drug therapy for obesity through consideration of the potential benefits and limitations. Orlistat deactivates intestinal lipase and inhibits intestinal fat lipolysis. It is actually the only drug on the European market approved for the treatment of obesity. Orlistat therapy reduces weight to a modest extent, but it reduces the incidence of diabetes beyond the result achieved with lifestyle changes. Recently, some effective antiobesity drugs like sibutramine and rimonabant have been removed from the market due to their side effects. 

Orlistat

Orlistat (trade name Xenical) promotes weight loss by inhibiting gastrointestinal lipases, thereby decreasing the absorption of fat from the gastrointestinal tract. On average, 120 mg of orlistat taken three times per day will decrease fat absorption by 30%. Orlistat has been found to be more effective in inhibiting the digestion of fat in solid foods, as opposed to liquids

The gastrointestinal side effects of orlistat including fatty/oily stool, fecal urgency, oily spotting, increased defecation, fecal incontinence, flatus with discharge, and oily evacuation are the main reason for discontinuation of therapy. These symptoms are usually mild to moderate and decrease in frequency the longer the medication is continued. Cavaliere conducted a study to see if concomitant use of natural fibers (psyllium mucilloid) would ameliorate the adverse gastrointestinal events. These researchers found that the subjects who received psyllium experienced far fewer symptoms while taking Orlistat at a dosage of 120 mg three times daily. Only 29% of those taking psyllium with orlistat had GI events compared to 71% of the patients taking placebo along with orlistat

Absorption

Increased gastric emptying rate =  higher oral peak dose (variable and drug-dependent)

Decreased gastric emptying rate due to bariatric surgery = lower oral peak dose (cyclosporine, thyroxine, phenytoin and rifampicin)

Poor subcutaneous fat circulation = decreased subcutaneous absorption (hCG)

Difficult intramuscular access = inadvertant subcutaneous injection

Distribution

Increased absolute and proportional amount of body fat = increased Vd for lipophilic drugs (benzodiazepines, lignocaine, thiopentone, verapamil)

Increased total body water = increased Vd for hydrophilic drugs (amikacin, gentamicin and tobramicin)

Increased α1-acid glycoprotein levels = decreased free fraction of some drugs (eg. propanolol) 

Metabolism

Increased hepatic blood flow due to increased cardiac output = increased clearance of high extraction ratio drugs (propofol)

Decreased hepatic blood flow due to fatty liver  = decreased hepatic clearance (clozapine, haloperidol)

Increased Phase II enzyme activity = increased hepatic clearance (lorazepam, oxazepam, paracetamol)

Increased soluble enzyme activity = increased substrate drug dose requirements (suxamethonium)

Elimination

Increased half-life due to increased volume of distribution for extremely lipophilic drugs (desmethyldiazepam, midazolam)

Increased cardiac output = increased GFR, increased renal clearance of hydrophilic drugs (vancomycin, aminoglycosides)

Increased tubular secretion = increased clearance out of proportion to increased GFR (ciprofloxacin, cimetidine and procainamide)

Decreased GFR due to diabetic nephropathy = reversal of the normal obesity-associated increase in clearance (vancomycin, aminoglycosides, ciprofoloxacin, etc)

Congenital Syndrome

Babies born to mothers who are obese prior to and during pregnancy are at increased risk for a range of major birth defects, new research shows.
Pre-pregnancy obesity has previously been linked to an increase in birth defects involving the brain and spinal cord. This association was seen in the new study, and researchers also reported an increase in heart, limb, and gastrointestinal birth defects among babies born to obese moms.
Obese women were at increased risk for delivering babies with seven of 16 major birth defects evaluated by the researchers.
But researcher D. Kim Waller, PhD, of the University of Texas School of Public Health, tells WebMD that the chance of delivering a child with a major birth defect is still low for obese moms.
 Syndromic obesity corresponds to severe obesity associated with additional phenotypes (mental retardation, dysmorphic features, and organspeciﬁc developmental abnormalities). Prader-Willi (PWS) and BardetBiedl (BBS) syndromes are the 2 syndromes most frequently linked to obesity, but more than 100 syndromes are now associated with obesity.
 - Prader-Willi: some clinical features associated to obesity; neonatal hypotonia, mental retardation, hyperphagia, facial dysmorphy, hypogonadism, shoet stature.
 - Bardet- Biedl: some clinical features associated with obesity; mental retardation, renal dystrophy or pigmentary retinathy, dysmorphic extremeities, hypogonadism, kidney anomalies.
QUESTION 3: DISCUSS THE ETIOLOGY AND MOLECULAR BASIS OF CANCER

Etiology of cancer

Cancer begins when cells acquire the ability to grow uncontrollably and ultimately invade and damage the body’s normal tissues. Cancer development happens in multiple stages, from precancerous changes to malignant tumors. However, not all cancers form tumors, and different cancers can develop at different rates. Sometimes cancer cells spread from their original site to other places in the body through the bloodstream or lymphatic system—a process called metastasis.
Cancer’s Point of Origin
Cancer can affect many different parts of the body, from the skin, bone, blood vessels, and muscle, to the lungs, kidneys, and many other organs. Cancer can also affect the immune system, which plays a key role during both the development and progression of cancer.
Genetic Causes of Cancers
Genes are segments of DNA located on chromosomes, and can mutate over time to become cancerous. These mutations can result from a variety of causes, including diet and lifestyle choices as well as exposure to certain environmental factors. Overall, only 5 to 10 percent of all cancers are genetically inherited, although these are the cancers that tend to occur earlier in life.

One such inheritable genetic disorder that is associated with increased cancer risk is Lynch syndrome, which prevents cells’ ability to repair their DNA when damage occurs. This can lead to cancers of the colon and uterus at an early age. Another such genetic factor is the BRCA family of genes, certain forms of which have been linked to breast and ovarian cancer.
Behavioral Causes of Cancer
There are a number of behavioral factors that can lead to genetic mutations and, as a result, lead to the development of cancer.
1. Tobacco

2. Tanning (excessive exposure to ultraviolet light)

3. Diet (red, processed meats)

4. Alcohol

5. Unsafe sex (leading to viral infection)

6. Inflammatory conditions, such as ulcerative colitis or obesity

An example of a behavioral risk factor is smoking, which can lead to lung cancer, or excessive exposure to the sun’s ultraviolet (UV) rays, which can cause skin cancer. Some dietary choices, including red meat and alcohol, have also been linked to certain types of cancer, while obesity is associated with higher rates of cancer as well as  certain bacteria can impact the likelihood of colorectal cancer development as well as patient responsiveness to treatment with immunotherapy.
Environmental Causes of Cancer
Exposure to certain factors in the environment, such as chemicals like asbestos and benzene, as well as talcum powder and various sources of radiation (including excessive X-rays), can also cause cancer. These substances capable of damaging DNA and triggering cancer are referred to as carcinogens.

· Excessive sun exposure (UV)

· Chemical carcinogen exposure

· High-dose chemotherapy and radiation (mainly in children being treated for existing cancers)

· Hormonal drugs

· Immune-suppressing drugs (taken by transplant recipients)

· Radioactive materials, e.g., radon

In addition to other factors associated with aging and senescence, older individuals are more likely to have had exposure to environmental risk factors and are therefore diagnosed with cancer much more frequently than young people. When it comes to children with cancer, new immunotherapy approaches are providing for the possiblity of treating them not only more effectively, but also without some of the damaging side effects that can accompany conventional treatments.
Viral and Bacterial Causes of Cancer
Theories surrounding bacterial causes of cancer date back over 100 years, put forth by the Father of Cancer Immunotherapy, Dr. William B. Coley. A person’s behavior and surroundings can expose them to bacteria and viruses known to cause cancer.
· Human papillomavirus (HPV)

· Hepatitis B (HBV) and hepatitis C (HCV) viruses

· Epstein–Barr virus (EBV)

· Human T-lymphotropic virus

· Kaposi's sarcoma-associated herpesvirus (KSHV)

· Merkel cell polyomavirus

· Helicobacter pylori

Exposure to the B and C strains of the hepatitis virus can result in liver cancer, and sexual transmission of certain strains of the human papillomavirus (HPV) can result in cervical cancer, anal and penile cancers, and several head and neck cancers. A vaccine that protects against hepatitis B virus has been available since 1982; in fact, this vaccine was the first preventive cancer vaccine in existence.
Bacteria and viruses can also be engineered to fight cancer on our behalf. Oncolytic virus therapy uses modified viruses to infect tumor cells and cause them to produce chemicals that signal danger to the immune system before self-destructing. Antibodies that target cancer antigens can be engineered through a process called phage display, in which a bacteriophage (a virus that infects bacteria) can be used to evolve new proteins.

Molecular basis of cancer

Cell cycle regulation and the importance of apoptosis

In normal cells, proliferation and progression through the cell cycle is strictly regulated by groups of proteins that interact with each other in a specific sequence of events (Figure 2). Checkpoints ascertain that individual stages of the cell cycle are completed correctly and ensure that incompletely replicated DNA is not passed onto daughter cells. Core to this control system are cyclin-dependent kinases (CDKs). CDKs are ‘master protein kinases’ that drive progression through the different phases of the cell cycle by phosphorylating and activating other downstream kinases. CDK activity is dependent on the presence of activating subunits called cyclins which are synthesised and degraded in a cell cycle-dependent manner. Cyclin-CDK complexes are further tightly regulated by CDK inhibitors.

In normal cells, activation of another transcription factor, p53, often referred to as the ‘guardian of the genome’, can impose cell cycle arrest and induce apoptosis (programmed cell death) through its ability to:

· induce the expression of cell cycle inhibitors to prevent proliferation of a cell until any damage has been repaired or

· initiate apoptosis, if the genomic damage is too great and cannot be repaired.

In >50% of all human tumours the p53 pathway is aberrant. Inactivation of the p53 protein renders it unable to signal and activate the cell’s apoptotic machinery resulting in increased survival of cancer cells.

Cell immortalisation and tumourigenesis
Immortalisation is defined as the acquisition of an infinite lifespan. Normal mammalian somatic cells proliferate a limited number of times before undergoing senescence. Senescent cells may remain metabolically active even though they have permanently ceased proliferation. Immortalisation is an essential step in the malignant transformation of normal cells and can be attributed, in part, to the presence of telomerase, the enzyme responsible for maintaining telomeres at the ends of chromosomes. By extending telomeric DNA, telomerase is able to counter the progressive telomere shortening that would otherwise lead to cell death. Unlike normal cells that lack detectable levels of telomerase activity, approximately 90% of human tumours consist of cells that contain an active telomerase enzyme.

Growth factors and their receptors

Growth factors (GFs) play an important physiological role in the normal process of growth control aimed at maintaining tissue homeostasis. They transmit growth signals from one cell to another. These signals are sensed on the cell surface by specific growth factor receptors (GFRs). GFRs transfer the growth signal via signalling pathways to activate target molecules that promote proliferation.

Steps that characterise normal cell proliferation include:

· the binding of a GF to its specific receptor on the cell membrane

· transient and limited activation of the GFR, which, activates several signal-transducing proteins (e.g. Ras) on the inner leaflet of the plasma membrane

· transmission of the signal by signal transduction molecules, either to cytosolic targets or to the nucleus where they activate transcription of specific genes

· entry of the cell into the cell cycle, ultimately resulting in cell division.

This pathway is often derailed in cancer and allows wayward cells to generate their own internal signals that stimulate proliferation and become independent of their environments. Cancer cells are able to induce their own growth stimulatory signals when mutations in the GFR gene occur, which facilitates activation in the absence of GFs or when overproduction of GFs results in an autocrine signalling loop.
