1. Blame it on Alcohol
2. What does Alcohol do in the body?

a. By inhibiting the pituitary secretion of anti-diuretic hormone (ADH), alcohol also affects urine excretion. ADH acts on the kidney to reabsorb water, so when it is inhibitted, ADH levels drop, the kidneys don't reabsorb as much water and the kidneys produce more urine. 

b. Alcohol, once consumed, enters the bloodstream and causes the pituitary gland in the brain to block the creation of vasopressin. Without this chemical, the kidneys send water directly to the bladder instead of reabsorbing it into the body. According to studies, drinking about 250 milliliters of an alcoholic beverage causes the body to expel 800 to 1,000 milliliters of water; that's four times as much liquid lost as gained. This diuretic effect decreases as the alcohol in the bloodstream decreases, but the aftereffects help create a hangover. The morning after heavy drinking, the body sends a desperate message to replenish its water supply, usually manifested in an extremely dry mouth. Headaches result from dehydration because the body's organs try to make up for their own water loss by stealing water from the brain, causing the brain to decrease in size and pull on the membranes that connect the brain to the skull, resulting in pain. 

c. The frequent urination also expels salts and potassium that are necessary for proper nerve and muscle function; when sodium and potassium levels get too low, headaches, fatigue and nausea can result. Alcohol also breaks down the body's store of glycogen in the liver, turning the chemical into glucose and sending it out of the body in the urine. Lack of this key energy source is partly responsible for the weakness, fatigue and lack of coordination the next morning. In addition, the diuretic effect expels vital electrolytes such as potassium and magnesium, which are necessary for proper cell function. 

d. Liquors that contain congeners cause more severe hangovers. Certain type of liquors contain higher concentration of congeners, byproducts of fermentation in some alcohols. The greatest amounts of these pesky toxins are found in RED WINE and dark liquors such as bourbon, brandy, whiskey and tequila. White wine and clear liquors such as rum, vodka and gin have fewer congeners and therefore cause less frequent and less severe hangovers.

3. Is Alcohol a Nutrient

a. Points:
i. No growth/support for body or organs
ii. No critical functions in the body – the “anti-nutrient nutrient”
iii. Supplies calories
iv. 7 kcal/g
v. Can only be metabolized in the liver
b. Due to the fact that alcohol often replaces nutrient-rich food and directly interferes with the body's absorption, storage, and use of nutrients, it has also been called the "antinutrient nutrient.” Most common vitamins and minerals affected – calcium, folate, B12, and A

c. The nutrients protein, carbohydrates, and fat can be stored in our bodies, but alcohol cannot

d. For this reason, it takes priority over everything else in order to be metabolized; doing so means that all of the other processes that should be taking place are being interrupted. Other nutrients need to be broken up prior to being absorbed, whereas alcohol is absorbed as is.

4. What is One Drink?

a. The U.S. Department of Health and Human Services defines "one drink" as equal to 1.5 oz. of 80 proof liquor, 12 oz. of regular beer, or 5 oz. of table wine. Each drink contains roughly the same amount of alcohol (about 0.5 oz.). 

b.  

c. Remember that alcohol in moderation is OK. The USDA Dietary Guidelines state that moderate alcohol intake consists of one serving per day for women and two for men.

5. Do you consider yourself to be a light, moderate or heavy drinker?

6. Levels of Consumption

a. In establishing relative alcohol consumption, the Centers for Disease Control (CDC) use the following definitions for light, moderate, and binge drinking:

b. Obviously this varies widely depending on body type, composition, gender, ethnicity…  Mediterranean diet accounts for moderate drinking.
c. Light use is up to 3 drinks per week.

d. Moderate use is 4–14 drinks a week for men and 4–7 drinks a week for women.

e. Heavy use is more than 14 drinks a week for men and more than 7 drinks a week for women.

f. Binge drinking usually corresponds to more than 4 drinks on a single occasion for men or more than 3 drinks on a single occasion for women, generally within about two hours. Based on the above definitions of drinking, in self-reported studies., 7 percent in U.S. are heavy drinkers, 22 percent moderate drinkers, and 71 percent light drinkers.

7. How Alcoholic Beverages are Made

a. Alcohol, or ethyl alcohol (ethanol). Alcohol arises naturally from carbohydrates when certain micro-organisms metabolize them in the absence of oxygen, called fermentation.

b. 3 Types 
i. Beer
1. Grain, malt, hops, yeast, and water
ii. Wine
1. Grapes, berries, and fruits
iii. Distilled spirits/hard liquor
1. Corn, potatoes, sugar cane, malts/grains
8. Proof and Percent Alcohol

a. Proof is related to the percent alcohol the beverage contains. If a beverage contains 40 percent alcohol, it is 80 proof.  If it is 50 percent alcohol, it is 100 proof.  Thus, to determine the percent alcohol, simply divide the proof by two. Typically, the alcohol content in wines is stated as a percent rather than as a proof.

9. Alcohol

a. Alcohol affects every organ in the body. It is a central nervous system depressant that is rapidly absorbed from the stomach and small intestine into the bloodstream. Alcohol is metabolized in the liver by enzymes; however, the liver can only metabolize a small amount of alcohol at a time, leaving the excess alcohol to circulate throughout the body. The intensity of the effect of alcohol on the body is directly related to the amount consumed.

10. Digestion of Alcohol

a. Alcohol more easily absorbed in empty stomach - food stimulates secretions, such as gastric acid, which dilutes the alcohol and slows its absorption into bloodstream.

b. Alcohol is absorbed by simple diffusion, which explains why gastric ulcers are not uncommon in people who drink excessively.

11. Alcohol

a. Women have less body water to dilute acl.  And make less alc dehyr so more alcohol in the toxic form reaches bloodstream

b. An enzyme that catalyzes the oxidation of ethanol to acetaldehyde, the first step in the metabolism of alcohol by the liver. The enzyme is contained in the lining of the stomach and in the liver, which means alcohol starts to get metabolized as it leaves the stomach.

c. Populations from Europe have been found to express an allele for the alcohol dehydrogenase gene that makes it much more active than those found in populations from Asia or the Americas

12. Alcohol Digestion

a. The alcohol-laden blood then travels to the liver via the veins and capillaries of the digestive tract, which affects nearly every liver cell.  The liver cells are the only cells in our body that can produce enough of the enzyme alcohol dehydrogenase to oxidize alcohol at an appreciable rate.  

b. Alcohol dehydrogenase requires zinc in order to function properly. Zinc has been found to enhance antioxidant capability in the liver,  

c. Acetaldehyde is a highly unstable compound and quickly forms free radical structures which are highly toxic if not quenched by antioxidants such as ascorbic acid (Vitamin C) and Vitamin B1 (thiamine)

d. The acetaldehyde producedis toxic, and is then “detoxified” through another enzymatic reaction. The enzyme aldehyde dehydrogenase 2 converts ethanol to acetic acid. Acetic acid is not toxic and can be metabolized by the body for energy or used to make fat. A fatty liver may result from these reactions (see the “Nutrition and Disease” feature). Some individuals, however, lack this enzyme and are therefore unable to metabolize ethanol. As a result, they cannot consume alcohol without major mental impairment and organ damage.  Asians and Native Americans tend to comprise a higher percentage of individuals without the aldehyde dehydrogenase 2 enzyme.
13. Alcohol

a. Aldehyde dehydrogenase 2 -  This enzyme is absent or limited in certain ethnic groups.  Usually those from an Asian or Americas origin do not express this protein

14. Describe the path of alcohol as it moves through the body, from mouth to bladder
15. Health Risk with Alcohol Consumption
a. Points:

i. Liver disease

ii. High blood pressure

iii. Weakening of heart

iv. Cancer (esophagus, mouth, throat, colon, and breast)

1. Increased risk with smoking and drinkin

v. Drug interaction

vi. Quality of life

vii. Nutritional complication

b. Alcohol is a diuretic. As discussed previously, water-soluble vitamins may be excreted at a greater rate through the urine because these vitamins are not stored in the body to any significant extent. Thus, B-complex vitamins (thiamine and folate in particular) and vitamin C may be compromised in those drinking a lot of alcohol. The symptoms that result from the loss of these water-soluble vitamins, particularly thiamin, is called Wernicke-Korsakoff syndrome (Vernicky Korsakoff). Eye muscle paralysis, loss of memory, and damaged nerves are some of the symptoms of this disease.  Another vitamin that is lost with alcohol, especially in the liver, is folate.  

c. Because one of the enzymes (alcohol dehydrogenase) used to metabolize alcohol contains zinc, there is the likelihood of decreased zinc stores among heavy alcohol users.  Potassium, magnesium, and phosphates are other nutrients lost through alcohol abuse.

16. Alcohol and the Liver

a. A central role in the toxicity of alcohol may be played by acetaldehyde itself. Although the liver converts acetaldehyde into acetic acid, it reaches a saturation point where some of it escapes into the blood stream. The accumulated acetaldehyde exerts its toxic effects by inhibiting the mitochondria reactions and functions. The alcoholic is a victim of a vicious circle; a high acetaldehyde level impairs mitochondria function, metabolism of acetaldehyde to acetic acid decreases, more acetaldehyde accumulates, and causes further liver damage--hepatitis and cirrhosis.

b. It may also harden and scar the liver, which we call cirrhosis.  Advanced stages of cirrhosis are irreversible.   

c. Once alcohol reaches the stomach, it begins to break down with the alcohol dehydrogenase enzyme.  This process reduces the amount of alcohol entering the blood by approximately 20%.  (Women produce less of this enzyme, which may help to partially explain why women become more intoxicated on less alcohol than men.). In addition, about 10% of the alcohol is expelled in the breath and urine. 

d. Though alcohol affects every organ of the body, it?s most dramatic impact is upon the liver.  The liver cells normally prefer fatty acids as fuel, and package excess fatty acids as triglycerides, which they then route to other tissues of the body.  However, when alcohol is present, the liver cells are forced to first metabolize the alcohol, letting the fatty acids accumulate, sometimes in huge amounts.  Alcohol metabolism permanently changes liver cell structure, which impairs the liver?s ability to metabolize fats.  This explains why heavy drinkers tend to develop fatty livers. 

e. The liver is able to metabolize about ½ ounce of ethanol per hour (approximately one drink, depending on a person?s body size, food intake, etc.).  If more alcohol arrives in the liver than the enzymes can handle, the excess alcohol travels to all parts of the body, circulating until the liver enzymes are finally able to process it. (Which is another good reason not to consume more than one drink per hour.). 

f. Cirrhosis is the third most common cause of death after heart disorders and cancer among people aged 45 to 65. The scar tissue forms bands throughout the liver, destroying the liver's internal structure and impairing the liver's ability to regenerate itself or function:

i. Break down waste products made in the body

ii. Produce enough bile salts, which help the body absorb fats (in disorders of bile excretion)

iii. Remove toxins

iv. Process (metabolize) drugs

v. Produce proteins that help blood clot (clotting factors) and albumin for holding fluid in blood vessels

g. Cirrhosis is the third most common cause of death after heart disorders and cancer among people aged 45 to 65. The scar tissue forms bands throughout the liver, destroying the liver's internal structure and impairing the liver's ability to regenerate itself or function.

17.  Alcohol and the Liver

a. Three types of liver conditions that may result from alcohol abuse:

b. Fatty liver

c. Liver fibrosis

d. Cirrhosis 

18. Alcohol and the Brain

a. Points: 

i. Lowered inhibition

ii. Reduced reasoning and judgment

iii. Impaired speech, vision, and muscle movement

iv. Impaired respiration and heart contractions 

v. Unconsciousness

vi. Potentially fatal

b. Taking sedatives simultaneously extremely dangerous because alcohol gets perferential treamtent.  Due to decreased avail of certain enzymes, the liver is not able ot break down the sedatives fast enough - coma

c. In the brain acetaldehyde is thought to interfere with enzymes involved with neurotransmitter synthesis; slightly different compounds are produced that then react with acetaldehyde to produce morphine-like compounds.  This may help to explain why alcohol is so addictive. 

19. How do drugs, such as alcohol, alter the reward pathways of the brain?
a. Neurotransmitters are either inhibitory or excitatory.  Alcohol increases effects of Gaba (inhibitory)  Gaba causes slugging movements and slowness.  

b. Alcohol also inhibits neurotransmitter called glutamate, which slows down movements and judgment even more.  

c. Alcohol also increases dopamine in brain’s reward center, which increases feeling of pleasure when someone drinks alcohol.

d. Sexual urges increase, but performance decreases!!

e. Alcohol also specifically acts on the medulla which slows down breathing and lowers body temp-dangerous!

20. Does Drinking Alcohol Help to Prevent Heart Disease?
a. Points: 

i. Found 25–40% lowered risk with moderate consumption 
(1–2 drinks/day)

ii. Decreased clotting and increased HDL (also can decrease stress to some extent)

iii. These benefits mostly found with red wine, though beer (xanthohumol) in some cases showed reduced risk

iv. Red wine (phytochemicals)

1. Polyphenols (catechin and resveratrol)

v. Same benefit with grape juice 

b. Polyphenols once known as Vitamin P!

c. Red wine is a particularly rich source of antioxidants flavonoid phenolics, so many studies to uncover a cause for red wine's effects have focused on its phenolic constituents, particularly resveratrol and the flavonoids. Resveratrol, fouhttp://www.mayoclinic.com/health/red-wine/HB00089nd in grape skins and seeds, increases HDL cholesterol and prevent blood clotting. Flavonoids, on the other hand, exhibit antioxidant properties helping prevent blood clots and plaques formation in arteries.
d. Research indicates that polyphenols may have antioxidant characteristics with potential health benefits. They may reduce the risk of cardiovascular disease and cancer.[4] Polyphenols have also been investigated as a source of additional health benefit in organic produce, but no conclusion was made.[5] Polyphenols bind with nonheme iron (e.g. from plant sources) in vitro in model systems.[6] This may decrease its absorption by the body.

e. In recent years, there has been a growing interest in phenolic compounds and their presumed role in the prevention of various degenerative diseases, such as cancer and cardiovascular diseases. Xanthohumol, a prenylated chalcone from hops and beer, is among the phenolic compounds which have received the most attention in recent years. 

21. Is Alcohol a Nutrient?
a. Include in your response the energy supplied by alcohol, how alcohol is used differently compared to other macronutrients, and the disadvantages of drinking alcohol.
22. Problems with Binge Drinking
a. Health

b. Academic performance

c. Depression and anxiety

d. Violence

e. Sexual assaults

f. Deaths

g. 3-4 drinks in two hours

23. Fetal Alcohol Syndrome
a. All alcohol intake should be avoided during pregnancy; and if you are planning a pregnancy, alcohol intake should cease several months before you become pregnant. 

b. Infants born to mothers who were regular alcohol consumers during pregnancy may grow slower; have smaller heads, irregular facial features, and defective hearts and organs; are often mentally impaired; and may have malformed arms, legs, and genital organs.  Later in life these infants tend to be hyperactive and have limited attention spans.  They have difficulty reasoning and understanding cause-and-effect relationships. These symptoms are collectively known as fetal alcohol syndrome, or FAS. 

a.  These conditions are not reversible, as the alcohol affects the developing fetus directly. What makes this issue more of a danger is that alcohol intake’s impact on the fetus is much more problematic during the first trimester of pregnancy. Often, mothers are unaware they are pregnant, so they consume alcohol. Additionally, the problem may not be the amount of alcohol, but the presence of any alcohol at the wrong time. This means that only one drink consumed at a certain time during pregnancy can result in FAS. For some organs, the critical development may be only a few hours long and alcohol intake during these few hours could cause lifelong defects in the body.  Thus, FAS is the primary reason the medical community now recommends complete abstinence from alcohol during pregnancy

24. Alcohol Poisoning: NO Going Back
a. Alcohol poisoning
b. Can result in death
c. Takes the liver 1 hr to metabolize 1 drink.
d. No way to “sober up”
e. Coffee and cold showers: Myth!
