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Overview

There are many nutritional deficiencies which may be caused by excessive alcohol ingestion, and deficient nutrient intake is commonly associated with alcoholism. By improving nutritional status, not only may it be possible to prevent some of the diseases associated with alcoholism, but there is preliminary evidence that both alcohol craving and the symptoms of alcohol withdrawal may be reduced. 

1. Reducing Toxicity 

Many of the toxic effects of alcoholism are due, not to alcohol, but to the associated nutritional deficiencies. A well-balanced, nutritionally adequate is often protective. However, due to impairments in utilizing ingested nutrients, nutritional supplementation is often required. Protective nutrients include vitamin A, vitamin B complex, vitamin C, vitamin E, magnesium, selenium, and zinc. In addition, some accessory nutrients such as amino acids, carnitine, catechin, choline, gamma-linolenic acid, glutathione and pantethine may protect the liver from damage due to alcohol.

2. Reducing the craving for alcohol. 

Research is this area is limited, but several preliminary studies suggest that alcohol craving is associated with poor nutrition. Normals placed on a diet particularly high in raw foods began to spontaneously avoid alcohol (and tobacco), while chronic alcoholics placed on a nutritious diet along with a multivitamin supplement did far better at follow-up in abstaining from alcohol than did controls. Studies with rats have had similar results: In one study, a 'junk food' diet, especially when coffee was included, led to increased alcohol consumption. Other studies have found that the animals increased their alcohol consumption when they were made deficient in the vitamin B complex or zinc. 

Supplementation with certain specific nutrients may reduce craving although, once again, confirmatory studies are needed. Nicotinic acid and pantethine are said to be beneficial due to their ability to reduce acetaldehyde, and there is early evidence that gamma-hydroxy butyric acid, glutamine and tryptophan may also be effective. Also, pharmacologic doses of lithium may have some efficacy, not only due to lithium's antidepressant effect, but also because of other, yet unidentified, mechanisms. 

Hypoglycemia may stimulate alcohol consumption, while alcohol consumption can induce hypoglycemia. Food sensitivities have also been accused of causing alcohol craving, but scientific evidence is lacking.

3. Reducing the severity of alcohol withdrawal syndromes. 

Hypophosphatemia, which may develop 2-4 days into withdrawal, can be easily mistaken for delerium tremens and possibly fosters its development. Early studies suggest that supplementation with evening primrose oil, gamma-hydroxybutyric acid, or taurine may lessen or even prevent withdrawal syndromes.

KEY: C = may affect craving for alcohol 

T = may affect alcohol toxicity

W = may affect symptoms of alcohol withdrawal

Dietary Factors

Well-balanced, nutritionally adequate diet
(C,T) 

Review Article (T): In addition to impaired absorption of nutrients from acute exposure to alcohol, chronic alcohol ingestion causes small intestinal dysfunction. It increases mucosal permeability while reducing nutrient absorption by inhibiting active transport mechanisms and reducing activity of several enzymes. However, since, even with continued moderate alcohol consumption, absorption improves after a nutritious diet is given, malnutrition alone may cause disturbances in small-intestinal function (Persson J. Alcohol and the small intestine. Scand J Gastroenterol 26:3-15, 1991). 

Review Article (T): "Current evidence suggests that excessive ethanol consumption is itself probably responsible for most of the medical disorders associated with alcohol abuse, and that malnutrition potentiates the adverse effects of ethanol" (Diamond I. Alcoholic myopathy and cardiomyopathy. Editorial. N Engl J Med 320(7):458-9, 1989). 

Experimental Controlled Study (T): 7 normal subjects were fed 3 different diets which were high or low in protein and/or calories and then challenged with alcohol. Low calorie intake and low protein intake each impaired ethanol excretion (Wissel PS. Drug-Nutrient Interactions 5:161, 1987). 

Review Article (T): Malnutrition is common in chronic alcoholics which is only partly due to inadequate protein intake in the face of alcohol ingestion as alcohol, despite its high theoretical calorific value, is relatively ineffective as a source of calories. This situation is often compounded by increased mucosal permeability which may lead to leakage of nutrients from the blood to the gut lumen, increased gut motility with increased transit times, and impaired salt and water absorption. In addition, alcohol inhibits absorption of vitamins and nutrients by active transport processes (World MJ et al. Alcoholic malnutrition and the small intestine. Alcohol Alcohol 20(2):89-124, 1985). 

Animal Experimental Study (C): One gp. of rats which was fed a typical teenage "junk food" diet continuously increased its alcohol consumption during the study, while another gp. which received a well-balanced control diet maintained a low level of alcohol intake. When supplemented with either caffeine or coffee, both gps. significantly increased their alcohol intake. Results suggest that "metabolic controls to drinking exist which are sensitive to dietary factors" (Register UD et al. Influence of nutrients on intake of alcohol. J Am Diet Assoc 61(2):159-62, 1972). 

- with multivitamin/multimineral supplement

Experimental Controlled Study (C): Chronic alcoholics who averaged 13 oz. alcohol daily for 15-20 yrs. were studied. While the control gp. only received the standard hospital diet, the experimental gp. also followed a special diet plan which included foods such as wheat germ and unsweetened fruit as well as decaffeinated coffee and avoided all snacks except for nuts, cheese, peanut butter and milk. In addition, they attended a nutrition education class and were placed on a multivitamin supplement which they were asked to continue for 6 mo. after discharge. At the 6 mo. follow-up, 81% of the experimental gp. was still sober compared to 38% of the control gp. (Guenther RM. Role of nutritional therapy in alcoholism treatment. Int J Biosoc Med Res 4(1):5-18, 1983).

Increase consumption of raw foods.
(C) 

Experimental Study (C): 32 hypertensives ingested an average of 62% of their calories as uncooked food for a mean of 6.7 months. 80% of those who smoked or drank alcohol abstained spontaneously (Douglass J et al. Effects of a raw food diet on hypertension and obesity. South Med J 78(7):841, 1985).

Consume fructose or sucrose before or with ethanol ingestion in reduce the effects of ethanol.
(T) 

Experimental Double-blind Study: The interaction between sucrose and ethanol was studied on normal young fasting males using a 3 (100 g sugar, 35 g sugar, 0 g sugar) X 3 (ethanol, placebo and sober) factorial design. Aspartame was used to ensure that all drinks were equally sweet. Sugar attenuated alcohol intoxication at 30 min. after drinking without influencing blood alcohol levels. The sugar-alcohol combination failed to produce significant hypoglycemia, or any of the adverse effects associated with hypoglycemia. In order to rule out the possibility that aspartame was exacerbating alcohol intoxication instead of sugar attenuating it, a single-blind study was also carried out in which the subjects receiving no sugar did not get aspartame. Results confirmed those of the double-blind study (Zacchia C et al. Effect of sucrose consumption on alcohol-induced impairment in male social drinkers. Psychopharmacol (Berl) 105(1):49-56, 1991). 

Experimental Study: 10 male volunteers were injected with ethanol to maintain a steady blood alcohol level. The rate of ethanol metabolism was monitored prior to and following oral fructose 100 mg by measuring the amt. of ethanol required to maintain the steady state. Prior fructose ingestion increased ethanol metabolism by 80% in some subjects. Significant variations among subjects were attributed to differences in their plasma fructose concentrations. However, blood lactate increased after fructose ingestion, increasing the lactate/pyruvate ratio and suggesting that the assumption that fructose increases ethanol metabolism by consuming NADH to allow faster dissociation of the alcohol dehydrogenase-NADH complex may be invalid (Mascord D et al. The effect of fructose on alcohol metabolism and on the [lactate]/[pyruvate] ratio in man. Alcohol Alcohol 26:53-9, 1991).

Drink coffee.
(T) 

WARNING: Heavy coffee consumption may have many adverse effects (see 'INDEX') including stimulation of alcohol craving.

Animal Experimental Study (C): One gp. of rats which was fed a typical teenage "junk food" diet continuously increased its alcohol consumption during the study, while another gp. which received a well-balanced control diet maintained a low level of alcohol intake. When supplemented with either caffeine or coffee, both gps. significantly increased their alcohol intake. Results suggest that "metabolic controls to drinking exist which are sensitive to dietary factors" (Register UD et al. Influence of nutrients on intake of alcohol. J Am Diet Assoc 61(2):159-62, 1972).

Coffee may protect the liver from the adverse effects of alcohol. 

Observational Study: Elevated levels of serum gamma-glutamyltransferase (GGT) are indicative of hepatobiliary diseases, esp. alcoholic liver disease. The relation of coffee and green tea consumption to serum GGT was examined for 2494 middle-aged men. A strong inverse relation was found between coffee, but not green tea, consumption and serum GGT levels which was largely due to differentially lower GGT levels among heavier drinkers and smokers. Since green tea, like coffee, is a source of caffeine, factors other than caffeine are likely to be involved (Kono S, Shinchi K, Imanishi K, et al. Coffee and serum gamma-glutamyltransferase; a study of self-defense officials in Japan. Am J Epidemiol 139:723-7, 1994).

Homocysteine

Note: See 'Atherosclerosis' for studies concerning the relationship between homocysteine and nutritional status.

Plasma level may be elevated.

Observational Study: 42 alcoholics hospitalized for detoxification had a significantly higher plasma homocysteine concentration than controls. Normal concentrations were reached within 1-2 wks. after admission. In another gp. of 16 abstinent alcoholics, plasma homocysteine did not deviate from that of controls. Increased plasma homocysteine in alcoholics might cause the increased incidence of stroke found in these pts. (Hultberg B, Berglund M, Andersson A, Frank A. Elevated plasma homocysteine in alcoholics. Alcohol Clin Exp Res 17(3):687-9, 1993).

Vitamins

General Review Article: At intakes above 40 gm daily (about 5 oz whiskey) in men and 20 gm daily in women specific effects of alcohol on absorption and metabolism of certain vitamins can occur. In addition, heavy drinking may reduce the intake of vitamin-rich foods. Alcohol abusers are at particular risk for thiamine, folate, and vitamin B6 deficiencies, and scurvy is seen infrequently in older male alcoholics living alone. Alcoholic women are more vulnerable than men to nutrient depletion, and may occasionally show riboflavin depletion as well. Pregnant alcoholic women are at risk for fetal alcohol syndromes, and newborns may require therapeutic multivitamins. Osteomalacia may occur because of the failure of the liver to hydroxylate vitamin D; supplementation with vitamin D may sometimes improve this condition. During withdrawal and detoxification, pts. should receive a single parenteral dose of B-complex vitamins to prevent the onset of clinical vitamin deficiency disease, including Wernicke's encephalopathy (Council Report: Vitamin preparations as dietary supplements and as therapeutic agents. JAMA 257(14):1929-36, 1987). 

General Review Article: Most specific nutritional deficiencies in alcoholics have their roots in ethanol toxicity. "Alcoholic gastritis causes anorexia, retching and vomiting. The small-intestinal disease leads to diarrhea with electrolyte loss and to difficulties in absorption of specific nutrients, including thiamine, folate, vitamin B12, glucose, and amino acids. Pancreatic disease leads to steatorrhea with malabsorption of essential fatty acids, fat-soluble vitamins, and calcium. Alcoholic liver disease among other things leads to failure of protein synthesis, amino acid imbalance, reduced zinc storage, enhanced metabolism of and failure to store vitamin A, and failure to store vitamin B6" (Sherlock S. Nutrition and the alcoholic. Lancet i:436-8, 1984). 

See Also:

General Review Article: Odeleye OE, Watson RR. Role of nutrition in alcoholism. J Appl Nutr 44(1):50-62, 1992 

Majumdar SK et al. Vitamin utilization status in chronic alcoholics. Int J Vitam Nutr Res 51(1):54-8, 1981 

Thomson AD, Majumdar SK. The influence of ethanol on intestinal absorption and utilization of nutrients. Clin Gastroenterol 10(2):263-93, 1981

Vitamin A
(T) 

Intake for heavy drinkers may be inadequate (Hillers VN, Massey LK. Interrelationship of moderate and high alcohol consumption with diet and health status. Am J Clin Nutr 41:356-62, 1985).

May be deficient.

Observational Study: Serum retinol was depressed in 15/28 (57.1%) of newly hospitalized pts., whle retinol-binding protein (RBP) was depressed in 7/28 (25%). All subjects with elevated serum bilirubin levels demonstrated depressed serum retinol levels; however, elevated molar ratios of retinol to RBP suggest that the carrying capacity of RBP was at times exceeded, even with low serum retinol levels. Follow-up after 2 wks. of hospitalization failed to reveal general trends. Caution in levels of vitamin A therapy is advised, and consideration should be given instead to beta-carotene supplementation (Chapman KMcC, Prabhudesai M, Erdman JW Jr. Vitamin status of alcoholics upon admission and after two weeks of hospitalization. J Am Coll Nutr 12(1):77-83, 1993). 

Observational Study: Mean plasma retinol levels were significantly decreased in alcoholics with cirrhosis compared to controls (Ward RJ et al. Antioxidant status in alcoholic liver disease in man and experimental animals. Biochem Soc Trans 17:492, 1989). 

Observational Study: Plasma levels in 3/25 pts (aged 28-70) were deficient. It is noted that falling plasma levels indicate exhaustion of its hepatic storage and is therefore suggested that supplementation be given along with other polyvitamins during detoxification for ethanol withdrawal to prevent hypovitaminosis A (Majumdar SK et al. Vitamin A utilization status in chronic alcoholic patients. Int J Vitam Nutr Res 53(3):273-9, 1983). 

Review Article: Frequently markedly deficient in the liver (even at early stages of liver involvement) despite normal serum levels; however, its hepatotoxicity is enhanced by chronic alcohol consumption (Lieber CS. Alcohol-nutrition interaction: 1983. Contemp Nutri December 1983). 

See Also:

Leo MA, Lieber CS. Interaction of ethanol with vitamin A. Alcoholism: Clin Exp 7:15, 1983

May be depressed in alcoholic myopathy.

Observational Study (T): Plasma vitamin A level was significantly correlated in 21 alcoholic pts. with myopathy (Ward RJ et al. Reduced antioxidant status in patients with chronic alcoholic myopathy. Biochem Soc Trans 16:581, 1988).

Vitamin A plus zinc deficiencies are said to cause such alcoholic disorders as night blindness, cirrhosis, impaired immune function, etc. (Scholmerich J et al. Zinc and vitamin A deficiency in liver cirrhosis. Hepatogastroenterology 30:1333-8, 1982).

Supplementation may be beneficial.

WARNING: Although 5 times the daily vitamin A requirement has no detectable adverse effects when given alone, when combined with alcohol there is striking leakage of the mitrochondrial enzyme glutamic dehydrogenase into the bloodstream and potentiation of fibrinogenesis. Thus, in heavy drinkers, vitamin A supplementation might hasten rather than alleviate the development of liver disease (Lieber CS. Biochemical and molecular basis of alcohol-induced injury to liver and other tissues. N Engl J Med 319(25):1639-50, 1988). In addition, in one study, 5 abstaining alcoholics developed liver abnormalities during treatment with 10,000 IU/d of retinyl ester (Leo MA, Lieber CW. Interaction of ethanol with vitamin A. Alcohol Clin Exp Res 7:15-21, 1983).

Review Article (T): Vitamin A supplementation should be given to the alcoholic pt. not only to correct night blindness and sexual inadequacies, but also to alleviate potential liver dysfunction (Lieber CS. Biochemical and molecular basis of alcohol-induced injury to liver and other tissues. N Engl J Med 319(25):1639-50,1988). 

Experimental and Observational Study (T): 11/37 pts. who demonstrated diminished taste and olfactory detection compared to controls were deficient in both zinc and vitamin A. All 37 received oral doses of vitamin A 10,000 mg daily. After 4 wks. of treatment, both those with and without zinc deficiency demonstrated a higher degree of taste and olfactory sensitivity (Garrett-Laster M et al. Impairment of taste and olfaction in patients with cirrhosis: The role of vitamin A. Hum Nutr Clin Nutr 38C:203-14, 1984).

Vitamin B Complex 
(C,T) 

Often deficient in alcoholics (esp. thiamine, pyridoxine and vitamin B12 and folate) due both to inadequate intake and impairment in absorption (Baines M. Detection and incidence of B and C vitamin deficiency in alcohol-related illness. Ann Clin Biochem 15:307-12, 1978).

Deficiency may increase the craving for alcohol.

Animal Experimental Study (C): Rats made deficient in B vitamins were more likely to choose alcohol than water - but supplementation reversed their tastes (Norton VP. Interrelationships of nutrition and voluntary alcohol consumption in experimental animals. Br J Addiction 72(3):205-12, 1977).

Deficiency may cause alcoholic polyneuritis.

Experimental Study (T): 10 pts. who continued their daily whiskey consumption while eating a well balanced diet supplemented with yeast and vitamin B concentrates made an adequate recovery from alcoholic polyneuritis, suggesting that the polyneuritis was nutritional in origin (Strauss MB. Etiology of "alcoholic" polyneuritis. Am J Med Sci 189:378, 1935).

- Folic Acid
Alcohol may reduce folate absorption and increase excretion.

Animal Experimental Study: Monkeys were fed diets with 30% of the kcal from alcohol. After 13 wks., plasma, RBC and liver folate levels were lower, and there were changes in the direction of a megaloblastic anemia with lower hemoglobin levels and RBC counts and higher mean corpuscular volumes (Blocker DE et al. Am J Clin Nutr 46:503, 1987). 

Animal Experimental Study: Ethanol treatment produced an increase in urinary folate excretion in both fed and fasted rats. The excess urinary folate accumulated so that the longer the rats were exposed to ethanol, the greater the urinary loss, suggesting that urinary folate loss could contribute to the development of folate deficiency (McMartin KE et al. Cumulative excess urinary excretion of folate in rats after repeated ethanol treatment. J Nutr 116:1316-25, 1986). 

Experimental Study: 5 male alcoholics were given pteroylmonoglutamic acid, a synthetic folacin, prior to the study, in order to replenish their body stores. During the study, tritium-labeled pteroylmonoglutamic acid was included in the usual dose, and the level of radioactivity in the urine was measured. When the pts. were drinking, although urine volumes were not significantly higher, folate levels were 20-24% higher than when they were abstinent. Urinary folate losses were enhanced by ethanol in 4/5 pts. (Russell RM et al. Am J Clin Nutr 38:64-70, 1983).

Red cell levels may be reduced.

Observational Study: In a study of 285 general hospital psychiatric pts., 40% of the alcoholics had RBC folate concentrations of <200 ng/ml (Carney MW, Chary TK, Laundy M, et al. Red cell folate concentrations in psychiatric patients. J Affect Disord 19(3):207-13,1990).

Plasma/serum levels may be reduced.

Observational Study: Serum folate was decreased in all 41 pts. with alcoholic liver disease except those with alcoholic hepatitis, while RBC folate was normal for all patients (Majumdar SK et al. Blood vitamin status (B1, B2, B6, folic acid and B12) in patients with alcoholic liver disease. Int J Vitam Nutr Res 52(3):266-71, 1982). 

See Also:

Negative Observational Study: Theano G. Do alcoholics need vitamins? Br J Psychiatry 131:326-7, 1977 

Observational Study: Thornton WE, Pray BJ. Lowered serum folate and alcohol withdrawal syndromes. Psychosomatics December 1977, pp. 32-6 

Halstead CH et al. Intestinal malabsorption in folate-deficient alcoholics. Gastroenterol 64:526, 1973

Reduced plasma/serum folate may be related to depression.

Observational Study (T): The plasma folate of 41 pts. (6.9±0.5 ng/ml) did not differ from that of a control gp. of 60 normal subjects with no history of alcoholism or psychiatric illness (7.0±0.3 ng/ml). However, by dividing the pts. into those with a folate level ³7 ng/ml and below the mean (<7 mg/ml), a striking difference in depressive morbidity was revealed. The mean morbidity scores (Beck Depression Inventory) for the low folate gp. was approx. twice as high as that for the high folate gp, while the Severity of Dependence Questionnaire scores did not differ significantly and there was no difference in liver function tests (Merry J et al. Alcoholism, depression and plasma folate. Letter. Br J Psychiatry 141:103-4, 1982).

- Niacin 250 mg twice daily (1 month trial)

(C,T,W) 

May be deficient.

Experimental Study: In 20 alcoholic pts., evidence of pellagra was found at autopsy. Typically, these pts. had entered the hospital confused, disoriented and agitated. Pellagrin skin lesions were absent. Treatment with antibiotics and vitamins B1, B6, B12 and C was unsuccessful. Later diarrhea occurred which failed to respond to treatment and they died of bronchopneumonia. Subsequently, when 4 pts. presented similarly, niacin was added to the treatment regimen and all 4 recovered (Ishii N, Nishihara Y. Pellagra among chronic alcoholics: Clinical and pathological study of 20 necropsy cases. J Neurol Neurosurg Psychiatry 44:209-15, 1981).

Supplementation may reduce craving and toxicity.

Clinical Observation (C): Drug and alcohol craving was successfully treated in pts. by giving 500-1000 mg/d of time-release niacin over 3-4 weeks. When niacin was stopped, the craving returned (Cleary JP. Niacinamide and addictions. Letter. J Nutr Med 1:83-4, 1990). 

Theoretical Discussion (C): There is evidence that the degradation of ethanol to acetaldehyde is accelerated in chronic alcoholics while the second step in the degradation of acetaldehyde is slowed down; thus acetaldehyde is elevated. Acetaldehyde has been shown to condense with dopamine in the brain to form tetrahydro-papoveroline, a morphine-like substance, which has been postulated to cause alcohol addiction (Davis BE, Walsh MJ. Alcohol, amines and alkaloids: A possible biochemical basis for alcohol addiction. Science 167:1005-7, 1970). Nicotinic acid oxidizes alcohol to reduce acetaldehyde levels and also saturates NAD brain receptors to abolish a possible deficiency of NAD which would cause irritability and restlessness (Cleary JP. The NAD deficiency diseases. J Orthomol Med 1(3):149-57, 1986). 

Animal Experimental Study (T): Niacinamide supplementation was able to reduce acetaldehyde levels in rats by one-half (Eriksson CJ. Increase in hepatic NAD level: Its effect on the redox state and on ethanol and acetaldehyde metabolism. Fed Europ Biochem Soc 40(2):317-20, 1974). 

Experimental Study (C,T): 507 alcoholics were treated with nicotinic acid 3 gms or more daily for 5 years. Results suggested that 30% of alcoholics, and 50-60% of "organic" alcoholics, benefit from supplementation both by symptom reduction and reduced recidivism (Smith RF. Status report concerning the use of megadose nicotinic acid in alcoholics. J Orthomol Psychiatry 7(1), 1978; Smith RF. A five-year trial of massive nicotinic acid therapy of alcoholics in Michigan. J Orthomol Psychiatry 3:327-31, 1974). 

Experimental Study (T): Nicotinic acid supplementation reduced mortality from 90% to 14% in a large series of pts. who were admitted with severe impairment of consciousness or delirium, and cogwheel rigidity of the limbs with uncontrollable grasping and sucking reflexes, half of whom showed evidence of niacin deficiency (Jolliffe N et al. Nicotinic acid deficiency encephalopathy. JAMA 114:307-12, 1940). 

See Also:

Cleary JP. Etiology and biological treatment of alcohol addiction. J Neurol Orthop Med Surg 6(1):75-7, 1985

Supplementation may reduce alcohol withdrawal symptoms.

Experimental Study (W): Alcoholics in withdrawal noted immediate abolition of almost all physical withdrawal symptoms while receiving up to 1 gm daily of diphosphopyridine nucleotide (NAD), the coenzyme form of niacin, by slow drip IM injection for 4 days. (O'Holleran P. West J Surg Obstet Gynecol May-June, 1961, pp. 101-4).

- Pantothenic Acid

May be reduced.

Observational Study: Compared to standard norms, pantothenic acid excretion of chronic alcoholic pts. prior to starting rehabilitation was reduced (2.7 vs. 3.9 mg/d). It approximated intake when the program began (6.6 mg/d) and, at the end of 10 wks. of rehabilitation, it decreased again to 2.7 mg/d. Results suggest that chronic alcoholics are unable to utilize pantothenic acid efficiently until they are rehabilitated (Tao HG, Fox HM. Measurements of urinary pantothenic acid excretions of alcoholic patients. J Nutr Sci Vitaminol (Tokyo) 22(4):333-7, 1976).

- Riboflavin
May be deficient.

Observational Study: Out of 41 pts. with alcoholic liver disease, blood riboflavin was deficient only in pts. with histologically normal livers (Majumdar SK et al. Blood vitamin status (B1, B2, B6, folic acid and B12) in patients with alcoholic liver disease. Int J Vitam Nutr Res 52(3):266-71, 1982). 

Observational Study: 6/12 chronic alcoholics were deficient in riboflavin as measured by glutathione reductase activity (Majumdar SK et al. Vitamin utilization status in chronic alcoholics. Int J Vitam Nutr Res 51(1):54-8, 1981). 

Observational Study: RBC glutathione reductase activity suggested riboflavin deficiency in 23% of 35 pts. with alcohol-related illnesses (Baines M. Detection and incidence of B and C vitamin deficiency in alcohol-related illness. Ann Clin Biochem 15(6):307-12, 1978).

- Thiamine
(C,T) 

May be deficient.

Observational Study: The mean dietary thiamine intake of 107 homeless men who were at risk for low thiamine intakes in association with irregular high alcohol intakes was 0.76 mg daily - less than the Australian National Health and Medical Research Council's recommended dietary intake of 1.1 mg daily. They had a high prevalence of signs consistent with thiamine deficiency. 24% showed 3 or more signs of the Wernicke-Korsakoff syndrome (ophthalmoplegia, nystagmus, ataxia, peripheral neuropathy and global confusion); this sub-gp. showed higher thiamine pyrophosphate effects (TPPE) than did the whole sample. Based on theTPPE, 36% of the sample showed subnormal thiamine status (Darnton-Hill I, Truswsell AS. Thiamin status of a sample of homeless clinic attenders in Sydney. Med J Aust 152(1):5-9, 1990). 

Observational Study: As judged by serum transketolase activity, 30% of fairly well-nourished pts. with alcoholic liver disease were deficient (Hoyumpa AM Jr. Alcohol and thiamine metabolism. Alcoholism Clin Exp Res 7:11-14, 1983). 

Observational Study: All 41 pts. with alcoholic liver disease were deficient in blood thiamine (Majumdar SK et al. Blood vitamin status (B1, B2, B6, folic acid and B12) in patients with alcoholic liver disease. Int J Vitam Nutr Res 52(3):266-71, 1982). 

Observational Study: RBC transketolase activity suggested thiamine deficiency in 31% of 35 pts. with alcohol-related illnesses (Baines M. Detection and incidence of B and C vitamin deficiency in alcohol-related illness. Ann Clin Biochem 15:307-12, 1978).

Thiamine deficiency is due not only to inadequate intake, but also to the interference of ethanol with both the gastrointestinal absorption of thiamine and its utilization for the synthesis of coenzyme and thiamine-dependent haloenzymes (Leevy CM. Thiamin deficiency and alcoholism. Ann N Y Acad Sci 378:316-26, 1982) as well as to reduced hepatic storage due to fatty metamorphosis (Huyumpa AM Jr. Mechanisms of thiamin deficiency in chronic alcoholism. Am J Clin Nutr 33(12):2750-61, 1980). 

Thiamine deficiency appears to be responsible for Wernicke's syndrome and Korsakoff's psychosis (Dreyfus PM, Victor M. Effects of thiamine deficiency on the central nervous system. Am J Clin Nutr 9:414-25, 1971), while alcoholic polyneuropathy may be due to a defect in thiamine utilization.

Negative Observational Study (T): 54 chronic alcoholics were compared to 30 controls. They scored significantly lower in intellectual and visuospatial tasks but not in verbal memory tasks and had a lower serum thiamine level, but not lower levels of folic acid, vitamin B12, vitamin A or vitamin E. However, the correlations between serum thiamin and cognitive performance scores were low, and according to stepwise regression analysis, duration of alcohol intake and education were the variables with predictive value for intellectual and memory test performance. These results suggest that serum thiamin deficiency is not the main pathogenetic factor related to alcoholic cognitive deterioration (Molina JA, Bermejo F, del Ser T, et al. Alcoholic cognitive deterioration and nutritional deficiencies. Acta Neurol Scand 89(5):384-90, 1994). 

Observational Study (T): A gp. of excessive drinkers with moderate liver disease of alcoholic origin and with or without peripheral neuropathy was studied. There was no difference in free thiamine concentrations between excessive drinkers with or without peripheral neuropathy, and no difference in free thiamine concentrations between these 2 gps. and controls. By contrast, both gps. of excessive drinkers showed a deficiency in thiamine phosphate which was reflected in lower blood concentrations of total thiamine which was probably due to liver disease. The thiamine phosphate to free thiamine ratio was slightly but significantly lower in the 2 gps. of excessive drinkers than in the controls. Contrary to studies using indirect assays, these results suggest that thiamine deficiency is either slight or absent in chronic drinkers (Poupon RE, Gervaise G, Riant P, et al. Blood thiamine and thiamine phosphate concentrations in excessive drinkers with or without peripheral neuropathy. Alcohol Alcohol 25(6):605-11, 1990). 

Observational Study (T): Plasma thiamine levels in 30 alcoholic pts. with peripheral neuropathy were comparable to those of normal subjects, although RBC transketolase activity was lower. In pts. with Wernicke's-Korsakoff's Syndrome, both measures were lower than those of normals. Results suggest that, in peripheral neuropathy, pts. have a defect in thiamine utilization rather than a lack of thiamine itself (Paladin F, Russo Perez G. The haematic thiamine level in the course of alcoholic neuropathy. Eur Neurol 26(3):129-33, 1987). 

Experimental Study (T): 12 pts. with alcoholic polyneuropathy were deprived of alcohol and given only a vitamin B-free diet. After a maximum of 5 days, neuritic symptoms worsened in most of the patients. With the addition of thiamine, there was improvement in all cases. After a maximum of 2 wks., the improvement was purely symptomatic with no measurable effect on the neuritic signs in 10/12 patients. In 2 pts. who were maintained on a vitamin B-deficient diet plus thiamine alone for 8 full wks., a definite improvement occurred in motor and sensory signs and there was a return of ankle jerks. 4 of the 10 pts. who improved suffered a worsening of symptoms and signs initially for the first 2-3 days after the addition of thiamine (Victor M, Adams RD. On the etiology of the alcoholic neurologic diseases. Am J Clin Nutr 9(4):379-97, 1961). 

See Also:

Fenerlein W. Neuropsychiatric disorders of alcoholism. Second European Nutrition Conference. Nutr Metab 21:163, 1977 

Fennelly J et al. Peripheral neuropathy of the alcoholic. I. Etiological role of aneurim and other B-complex vitamins. Br Med J ii:1290-2, 1964

Supplementation may reduce drinking behavior.

Animal Experimental Study (C): Rats were given diets containing different levels of thiamine. For the first wk., they were first given ethanol as their only drinking fluid. Subsequently they could choose between ethanol and water. During the free-choice period, rats on the high-thiamine diet containing 20 mg thiamine HCl/kg drank only 1/5 as much ethanol as the rats given the optimum diet with 4 mg thiamine HCl/kg. Rats on a thiamine-deficient diet containing no measurable thiamine showed a significant tendency to increase ethanol drinking when intake was expressed relative to total energy intake, but ethanol intake on a g/kg body-weight basis was about the same as that of the optimum diet group. These differences in voluntary alcohol consumption cannot be explained by changes in the ethanol elimination rate or acetaldehyde accumulation in blood during ethanol oxidation (Eriksson K, Pekkanen L, Rusi M. The effects of dietary thiamin on voluntary ethanol drinking and ethanol methabolism in the rat. Br J Nutr 43(1):1-13, 1980). 

See Also:

Animal Experimental Study (C): Pekkanen L. Effects of thiamine deprivation and antagonism on voluntary ethanol intake in rats. J Nutr 110:937, 1980

If deficient, supplementation may benefit alcoholic psychosis.

Case Report: A 36 year-old female was brought to the psychiatric emergency room after stabbing herself in the chest. On examination she was extremely agitated and appeared to be responding to hallucinations. Nystagmus was present. Despite neuroleptic medication, her condition deteriorated and she experienced a grand mal seizure so the neuroleptic was discontinued. She had normal levels of calcium and magnesium, vitamin B12 and folic acid. A history of alcohol abuse was elicited, so she was started on diazepam and another neuroleptic was added before diazepam was gradually withdrawn. She remained delusional and confused and continued to experience hallucinations. Thiamine 100 mg/day was added and, in 24 hrs., there was partial clearing of her psychosis; in 48 hrs., she had no evidence of psychosis (Bakhai YD, Muqtadir S. Thiamine deficiency and psychosis. Letter. Am J Psychiatry 144(5):687-8, 1987).

- Vitamin B6
A functional deficiency is common due to impaired conversion to pyridoxal-5-phosphate (the active form) and enhanced degradation (Lumeng L. The role of acetaldehyde in mediating the deleterious effect of ethanol on pyridoxal-5-phosphate metabolism. J Clin Invest 62:286-93, 1978).

Note: Pyridoxal-5-phosphate acts as co-enzyme for a wide variety of metabolic transformations of amino acids, as well as for the enzymatic steps in the metabolism of tryptophan, tyrosine, sulfur-containing amino acids and other hydroxyaminoacids. The decarboxylase enzymes which require it as essential co-enzyme are important for the biosynthesis of dopamine, serotonin (5HT), gamma-amino-n-butryric acid (GABA) and taurine. Deficiency of pyridoxal-5-phosphate could thus lead to a deficiency of all these neurotransmitters (Thomson AD. Alcohol and nutrition. Clin Endocrinol Metab 7(2):405-28, 1978). It is also coenzyme for delta-amino levulinic acid synthetase, the rate-limiting mitochondrial enzyme essential to erythroid heme biosynthesis; thus deficiency at the erythroid cellular level would result in defective heme biosynthesis, which would permit erythroid mitrochondrial iron overload (Hines JD, Cowan DH. Studies on the pathogenesis of alcohol-induced sideroblastic bone-marrow abnormalities. N Engl J Med 283(9):441-6, 1970).

Observational Study: All 41 pts. with alcoholic liver disease were deficient in pyridoxal-5-phosphate (Majumdar SK et al. Blood vitamin status (B1, B2, B6, folic acid and B12) in patients with alcoholic liver disease. Int J Vitam Nutr Res 52(3):266-71, 1982). 

Observational Study: 11/12 chronic alcoholics were deficient in RBC pyridoxal-5-phosphate (Majumdar SK et al. Vitamin utilization status in chronic alcoholics. Int J Vitam Nutr Res 51(1):54-8, 1981). 

Experimental Study: 3 alcoholic volunteers received excessive amts. of alcohol for 8-12 wks. while on a nutritionally adequate diet except for a low folate content, including nearly twice the amt. of dietary B6 described in the 'average' hospital diet. In all 3 subjects, biochemical evidence of altered liver function developed and in vivo conversion of exogenously administered pyridoxine to pyridoxal phosphate was affected. In 2/3 subjects, hyperferremia, increased plasma radio-iron turnover with decreased erythrocyte iron utilization, dimorphic anemia associated with bone-marrow sideroblastic alterations and thrombocytopenia developed. Following treatment with parenteral pyridoxal phosphate, the bone-marrow sideroblastic alterations reverted to normal and and serum iron levels decreased markedly; treatment with pharmacologic amts. of pyridoxine and folic acid had no such effect (Hines JD, Cowan DH. Studies on the pathogenesis of alcohol-induced sideroblastic bone-marrow abnormalities. N Engl J Med 283(9):441-6, 1970). 

Observational Study: Serum pyridoxal phosphate concentrations are uniformly decreased significantly below normal in nearly all pts. with severe alcoholism (Hines JD, Love DS. Determination of serum and blood pyridoxal phosphate concentrations with purified rabbit skeletal muscle phosphorylase b. J Lab Clin Med 73:343-9, 1969).

- Vitamin B12
(T) 

May be deficient despite normal or elevated serum levels in alcoholic hepatitis, since the diseased liver is unable to absorb serum B12 normally.

Observational Study: In a study of 285 general hospital psychiatric pts., the mean serum B12 level in the alcoholics was significantly elevated (Carney MW, Chary TK, Laundy M, et al. Red cell folate concentrations in psychiatric patients. J Affect Disord 19(3):207-13,1990). 

Observational Study: Compared to normals, liver content of cobalamin in 27 alcoholics was low while serum cobalamin and RBC cobalamin analogues were high, confirming earlier work which suggested that, in alcoholism and liver disease, cobalamin depletion in tissues may be masked by normal to high serum cobalamin and analogue levels. The failure of damaged liver to take up from the serum cobalamin and analogues, compounded by the release of these compounds and their binders from damaged liver into the serum, can account for these findings (Kanazawa S, Herbert V. Total corrinoid, cobalamin (viamin B12), and cobalamin analogue levels may be normal in serum despite cobalamin in liver depletion in patients with alcoholism. Lab Invest 53(1):108-10, 1985). 

Observational Study: Blood levels of vitamin B12 were normal in a gp. of 41 pts. with alcoholic liver disease except for those with cirrhosis where it was raised (Majumdar SK et al. Blood vitamin status (B1, B2, B6, folic acid and B12) in patients with alcoholic liver disease. Int J Vitam Nutr Res 52(3):266-71, 1982). 

Observational Study: Alcoholism was the most common disease correlate of vitamin B12 elevations in female general hospital patients. 61% of them had a serum B12 concentration greater or equal to 1000 ng/l compared to 17% of non-alcoholics. B12 elevations paralleled high SGOT, GGT and MCV values. In contrast, males far less often exhibited B12 elevations (Goldman PA et al. A sex difference in the serum vitamin B12 levels of hospitalized alcoholics. Curr Alcohol 5:237-49, 1979).

Plasma vitamin B12 levels may serve as an indicator of the severity of alcoholic hepatitis and a predictor of mortality.

Observational Study (T): 320 pts. and 212 controls were tested for plasma B12 levels along with liver function studies. There was a positive corrrelation between high plasma B12 levels and liver function tests consistent with liver damage, and plasma B12 levels rose as death from alcoholic hepatitis approached (Baker H et al. Plasma vitamin B12 titres as indicators of disease severity and mortality of patients with alcoholic hepatitis. Alcohol Alcoholism 22(1):15, 1987).

Vitamin C
(T) 

May be deficient.

Observational Study: Leukocyte vitamin C levels were deficient in 91% of 35 pts. with alcohol-related illnesses (Baines M. Detection and incidence of B and C vitamin deficiency in alcohol-related illness. Ann Clin Biochem 15:307-12, 1978).

Supplementation may reduce the effects of ethanol toxicity by improving ethanol clearance.

Experimental Controlled Study (T): 17 healthy males subjects who were occasional drinkers and nonsmokers and were not on vitamin C supplementation were studied. Each subject served as his own control and was studied with no ascorbic acid supplementation, after 2 g ascorbic acid given 1 hr. before alcohol consumption, and after supplementation with 500 mg ascorbic acid daily for 2 wks. prior to alcohol consumption. At both 0.5 and 0.8 g/kg body weight, short-term as well as long-term pretreatment with ascorbic acid significantly enhanced the clearance of plasma alcohol, with no significant difference between short- and long-term pretreatments (Chen MF et al. Effect of ascorbic acid on plasma alcohol clearance. J Am Coll Nutr 9(3):185-9, 1990). 

Experimental Placebo-controlled Study (T): 20 healthy male subjects received either 5 gm of time-release ascorbic acid or placebo for 2 wks. prior to ethanol consumption. Following ethanol consumption, ascorbic acid pretreatment resulted in significant enhancement in blood ethanol clearance, improved motor coordination and color discrimination and an increase in serum triglyceride levels, all in half the subjects. Impairment in intellectual function and elevation in blood lactate/pyruvate ratios, however, were unchanged (Susick RL Jr, Zannoni VG. Effect of ascorbic acid on the consequences of acute alcohol consumption in humans. Clin Pharmacol Ther 41(5):502-9, 1987). 

Animal Experimental Study (T): The postinfusion rate of ethanol decline in the blood of animals treated with ascorbic acid was significantly higher when compared with animals treated with fructose and untreated controls. When animals were infused with sublethal doses of ethanol for 8 wks., blood ethanol levels 3 hrs. post-infusion showed a lower concentration in the gp. on the high ascorbic acid diet. In addition, ascorbic acid supplementation reduced the effects of ethanol toxicity on the liver (Yunice AA et al. Ethanol-ascorbate interrelationship in acute and chronic alcoholism in the guinea pig. Proc Soc Exp Biol Med 177(2):262-71, 1984).

When taken before or during alcohol ingestion, supplementation may prevent fatty infiltration of the liver (DiLuzio NR. A mechanism of the acute ethanol-induced fatty liver and the modification of liver injury by antioxidants. Lab Invest 15:50-61, 1966).

Vitamin D 

Serum levels may be reduced, even despite normal dietary intake.

Observational Study: When compared to 35 age-matched controls during the winter season, serum concentrations of 25-hydroxyvitamin D3 and 1,25-dihydroxyvitamin D3 of hospitalized male alcoholics were reduced by 28% (p<0.01) and 24% (p<0.02), respectively. Dietary intake of vitamin D3 did not differ significantly between the groups (Bjorneboe GE et al. Calcium status and calcium-regulating hormones in alcoholics. Alcoholism (N Y) 12(2):229-32, 1988).

Reduction in circulating vitamin D levels results in reduced bone mass and low calcium levels due to decreased calcium absorption and mobilization (Mezey E. Metabolic effects of alcohol. Fed Proc 44:134-8, 1985).

Vitamin E
(T) 

Plasma/serum levels may be depressed.

Observational Study: 47 pts. with liver cirrhosis were evaluated. Pts. who consumed >100 g alcohol daily had lower plasma vitamin E and glutatione levels, and plasma vitamin E levels of pts. consuming >200 g daily were significantly lower than levels of pts. consuming 100-200 g daily (Clot P, Tabone M, Arico S, Albano E. Monitoing oxidating damage in patients with liver cirrhosis and different daily alcohol intake. Gut 35:1637-43, 1994). 

Negative Observational Study (T): 67 decompensated alcoholic cirrhotics were studied. Alpha-tocopherol levels were significantly lower in pts. with more severe liver disease; however, this difference was not significant when vitamin E levels were corrected by cholesterol (P'a de la Maza M, Petermann M, Bunout D, Hirsch S. Effects of long-term vitamin E supplementation in alcoholic cirrhotics. J Am Coll Nutr 14(2):192-6, 1995). 

Observational Study: 44 pts. with chronic alcohol-induced pancreatitis were compared to 44 healthy controls and 39 pts. with Crohn's disease. Mean plasma vitamin E concentrations and vitamin E/total lipid ratios were significantly lower in the pancreatitis pts., and a vitamin E/total lipid ratio of <1 was virtually 100% predictive of steatorrhea (Marotta F, Labadarios D, Frazer L, et al. Fat-soluble vitamin concentration in chronic alcohol-induced pancreatitis. Relationship with steatorrhea. Dig Dis Sci 39(5):993-8, 1994). 

Observational Study: Mean plasma vitamin E levels were significantly decreased in alcoholics with cirrhosis compared to controls (Ward RJ et al. Antioxidant status in alcoholic liver disease in man and experimental animals. Biochem Soc Trans 17:492, 1989). 

Animal Experimental Study: Mean plasma vitamin E concentrations were similar in alcohol-fed animals and controls, but hepatic vitamin E levels were significantly reduced in the alcohol-fed animals compared to the controls (Ward RJ et al. Antioxidant status in alcoholic liver disease in man and experimental animals. Biochem Soc Trans 17:492, 1989). 

Observational Study: Compared to 19 non-drinking controls, serum vitamin E was 37% lower in 13 alcoholics, and dietary vitamin E in the yr. prior to the study was 40% lower (Bjorneboe G et al. Diminished serum concentrations of vitamin E in alcoholics. Ann Nutr Med 32:56-61, 1988). 

Observational Study: Compared to controls, serum vitamin E levels were significantly lower in alcoholics (Tanner AR et al. Depressed selenium and vitamin E levels in an alcoholic population: Possible relationship to hepatic injury through increased lipid peroxidation. Dig Dis Sci 31:1307-12, 1986).

Chronic heavy alcohol intake may reduce hepatic vitamin E levels.

Animal Experimental Study: Chronic alcohol ingestion in rats decreased alpha tocopherol in the liver, in part by increased conversion of alpha tocopherol to tocopheryl quinone, thereby enhancing the vitamin E requirement (Kawase T et al. Lipid perioxidation and antioxidant defenses systems in rat liver after chronic ethanol feeding. Hepatology 10:815-21, 1989). 

Animal Experimental Study: Rats given alcohol as 35% of total calories in a nutritionally adequate diet for 5-6 wks. had a 25% reduction in liver vitamin E concentration compared to controls. This reduction was significant in liver parenchymal cells, but not in nonparenchymal cells. The vitamin E concentration of the mitochondria was decreased by 55% but there were no significant differences in microsomes or in blood vitamin E levels (Bjorneboe G-E et al. Reduced hepatic alpha tocopherol content after long-term administration of ethanol to rats. Biochim Biophys Acta 918:236-41, 1987).

Plasma levels may be depressed in alcoholic myopathy.

Observational Study: 2/3 of chronic alcoholics develop atrophy of type II skeletal muscle. In this study, 10/21 chronic alcoholic pts. showed atrophy of the type II fibers in their quadriceps muscle on biopsy. The mean plasma alpha tocopherol concentration was significantly lower in alcoholics with myopathy than in those with normal muscle structure or in non-alcoholic controls. Plasma vitamin E and vitamin A levels were significantly correlated, and the mean plasma selenium level was significantly reduced in alcoholics with myopathy compared to those with normal muscle structure and to normal controls, suggesting impaired antioxidant status (Ward RJ et al. Reduced antioxidant status in patients with chronic alcoholic myopathy. Biochem Soc Trans 16:581, 1988).

Reduced plasma/serum and hepatic vitamin E levels may be associated with increased oxidative stress, since vitamin E is the major, if not the only, lipid-soluble free radical scavenger in some tissues. Reduced antioxidant capacity may promote free radical and lipid peroxide generation which may damage cells directly, induce inflammation and accelerate collagen synthesis leading to tissue damage and disease (Bjorneboe A, Bjorneboe GE. Antioxidant status and alcohol-related diseases. Alcohol Alcohol 28(1):111-16, 1993).

When taken before or during alcohol ingestion, supplementation may prevent fatty infiltration of the liver.

Animal Experimental Study (T): Chronic alcohol ingestion in rats, when accompanied by low dietary intake of vitamin E, was found to promote lipid peroxidation which, in turn, may contribute to the development of hepatic injury (Kawase T et al. Lipid peroxidation and antioxidant defenses systems in rat liver after chronic ethanol feeding. Hepatology 10:815-21, 1989). 

Animal Experimental Study (T): Rats received ethanol orally in a single dose following i.p. injections of a-tocopherol acetate, tocopheronolactone (Eizai, Japan) or saline or isocaloric glucose. Following ethanol administration, liver triglyceride levels were significantly elevated. a-tocopherol, but not tocopheronolactone, inhibited liver triglyceride accumulation as well as a hypertriglyceridemia, demonstrating that it is a useful vehicle for triglyceride transport from liver to plasma (Hirayama C et al. Effect of a-tocopherol and tocopheronolactone on ethanol induced fatty liver and triglyceridemia. Experientia 26:1306-8, 1970 ). 

Animal Experimental Study (T): a-tocopherol administration to rats, either prior to or simultaneously with ethanol, prevented not only the development of the acute ethanol-induced fatty liver, but also ethanol-corn oil induced hypertriglyceridemia. Results suggest that liver injury may be caused by the development of lipoperoxides, hydroperoxides or polymers by certain hepatotoxic agents such as ethanol (DiLuzio NR. A mechanism of the acute ethanol-induced fatty liver and the modification of liver injury by antioxidants. Lab Invest 15:50-61, 1966).

Supplementation may fail to improve advanced cirrhosis.

Experimental Double-blind Study (T): 67 decompensated alcoholic cirrhotics randomly received either 500 mg alpha-tocopheryl acetate daily or placebo. After 1 yr., there was no improvement in treated pts. in hepatic laboratory parameters, mortality or hospitalization rates (P'a de la Maza M, Petermann M, Bunout D, Hirsch S. Effects of long-term vitamin E supplementation in alcoholic cirrhotics. J Am Coll Nutr 14(2):192-6, 1995). 

Supplementation nay protect against the cardiotoxic effects of alcohol.

Animal Experimental Study (T): Mice pretreated with vitamin E by injection prior to injection of a large dose of alcohol exhibited much less evidence of myocardial cell damage than control mice (Redetzki JE et al. Amelioration of cardiotoxic effects of alcohol by vitamin E. J Toxicol Clin Toxicol 20(4):319-31, 1983).

Minerals

Calcium
(T) 

Hypocalcemia is caused primarily by hypoalbuminemia but can result also from deficient intake, malabsorption, excessive renal losses, hypomagnesemia (Pitts TO, Thiel DH. Disorders of divalent ions and vitamin D metabolism in chronic alcoholism. Recent Dev Alcohol 4:357-77, 1986) and acute pancreatitis (Thomson AD. Alcohol and nutrition. Clin Endocrinol Metab 7(2):405-28, 1978).

Observational Study: The serum calcium levels of 9/34 (26%) of hospitalized male alcoholics were below the lower reference limit when compared to 35 age-matched controls (Bjorneboe GE et al. Calcium status and calcium-regulating hormones in alcoholics. Alcoholism (N Y) 12(2):229-32, 1988).

Supplementation may be beneficial.

- with potassium and sodium
Clincal Observations (T): "Intensive calcium" (Calmonose, Atlas Chemical Co.) is a combination of calcium, sodium lactate, dextrose, and the chlorides of sodium and potassium, so prepared that calcium is about 30% colloidal in character to protect against calcium toxicity. Since IV intensive calcium was introduced to the author's alcoholism treatment program, hospitalizations have been reduced to an all-time low, rehabilitation results have been most gratifying, and the prognosis for the most difficult cases, such as combined alcohol and drug abuse, has been considerably improved (O'Brien CC. Experimental evidence in the treatment of alcoholism by intensive calcium therapy. J Am Osteopath Assoc 51(8):393-4,428, 1952).

Copper 

Serum levels are negatively correlated with alcohol consumption.

Observational Study: In a study of 373 female and 213 male elderly nonalcoholics, serum copper levels decreased with increasing alcohol intake (Jacques PF et al. Moderate alcohol intake and nutritional status in nonalcoholic elderly subjects. Am J Clin Nutr 50:875-83, 1989). 

Negative Observational Study: Higher alcohol intake was associated with higher serum copper in a study of 48 males subjects whose ave. daily alcohol intake was 120 gm (4 oz) and 37 female subjects whose ave. daily alcohol intake was 32 gm (1 oz). Subjects did not have overt dietary deficiencies (Karkkainen P et al. Alcohol intake correlated with serum trace elements. Alcohol Alcohol 23:279-82, 1988).

Iron 

Although elevated serum iron is often seen in active alcohol abusers, this level drops quickly with abstinence (Burton WN, Gladstone L. Laboratory clues to the diagnosis of alcoholism. Med J 161:265-8, 1982) and may be due to the inhibition of pyridoxal kinase, a coenzyme required for iron utilization (Savage D, Lindenbaum J. Anemia in alcoholics. Medicine (Baltimore) 65:322-7, 1986).

Iron absorption may be increased (Duane P, Raja KB, Simpson RJ, Peters TJ. Intestinal iron absorption in chronic alcoholics. Alcohol Alcohol 27(5):539-44, 1992; Feinman L. Absorption and utilization of nutrients in alcoholism. Alcohol Health Res World 13:207-10, 1989). 

Iron deficiency may occur from increased gastrointestinal blood loss due to gastritis or cirrhosis (Savage D, Lindenbaum J. Anemia in alcoholics. Medicine (Baltimore) 65:322-7, 1986).

Lithium
(C) 

Administration may reduce alcohol intake.

Negative Review Article: Most recent controlled studies have failed to demonstrate a significant effect of lithium on the depressive symptoms of alcoholics. The latest studies also suggest that lithium treatment does not decrease alcohol intake or craving for alcohol in either depressed or non-depressed alcoholics (Lejoyeux M, Ades J. Evaluation of lithium treatment in alcoholism. Alcohol Alcohol 28(3):273-9, 1993). 

Review Article: While lithium has been shown to reduce depression in alcoholics, there is preliminary evidence that it also causes a decline in alcohol consumption through other mechanisms. However, the negative results of a recent large-scale double-blind study suggest that lithium is of limited efficacy (Backlage NE, Jefferson JW. Alternative uses of lithium in psychiatry. Psychosomatics 28(5):239-56, 1987; Jefferson JW. Lithium: The present and the future. J Clin Psychiatry 51:8(Suppl):4-8, 1990).

Magnesium 

(T,W) 

Hypomagnesemia, which is common in hospitalized alcoholics, results from deficient intake, malabsorption, excessive renal losses, and reduced cellular uptake (Pitts TO, Thiel DH. Disorders of divalent ions and vitamin D metabolism in chronic alcoholism. Recent Dev Alcohol 4:357-77, 1986; Rivlin RS. Magnesium deficiency and alcohol intake: mechanisms, clinical significance and possible relation to cancer (a review). J Am Coll Nutr 13(5):416-23, 1994).

Observational Study: Higher alcohol intake was associated with lower serum magnesium in a study of 48 males subjects whose ave. daily alcohol intake was 120 gm (4 oz) and 37 female subjects whose ave. daily alcohol intake was 32 gm (1 oz). Subjects did not have overt dietary deficiencies (Karkkainen P et al. Alcohol intake correlated with serum trace elements. Alcohol Alcohol 23:279-82, 1988). 

See Also:

Abbott L et al. Magnesium deficiency in alcoholism: possible contribution to osteoporosis and cardiovascular disease in alcoholics. Alcohol Clin Exp Res 18(5):1076-82, 1994 

Flink EB. Magnesium deficiency in alcoholism. Alcoholism (NY) 10(6):590-4, 1986 

Bohmer T, Mathiesen B. Magnesium deficiency in chronic alcoholic patients uncovered by an intravenous loading test. Scand J Clin Lab Invest 42:633, 1982

Hypomagnesemia is associated with hypocalcemia which can be reversed by magnesium administration (Pall HS et al. Hypomagnesaemia causing myopathy and hypocalcaemia in an alcoholic. Postgrad Med J 63:665-7, 1987; Thomson AD. Alcohol and nutrition. Clin Endocrinol Metab 7(2), 405-28, 1978). 

Intracellular magnesium depletion can cause cardiomyopathy (Burch GE, Giles TD. The importance of magnesium deficiency in cardiovascular disease. Am Heart J 94:649-57, 1977) as well as a myopathy which responds rapidly to supplementation (Pall HS et al. Hypomagnesaemia causing myopathy and hypocalcaemia in an alcoholic. Postgrad Med J 63:665-7, 1987). 

Serum magnesium may be low before and during the early stages of delirium tremens, although it does not appear that low magnesium provokes the syndrome and serum magnesium levels may return to normal without magnesium administration (Jermain DM, Crismon ML, Nisbet RB. Controversies over the use of magnesium sulfate in delerium tremens. Ann Pharmacother 2695):650-2, 1992).

Observational Study (W): In a study of 41 male pts., mean age 49, hospitalized with the diagnosis of delerium tremens, stepwise multiple regression based on 46 quantitative and dummy variables (the latter used to represent the presence of various concomitant diseases) pointed to serum magnesium concentration as the most important factor in predicting the duration of delerium tremens (Stendig-Lindberg G, Rudy N. Stepwise regression analysis of an intensive 1-year study of delirium tremens. Acta Psychiatr Scand 62:273-97, 1980). 

Observational Study (W): Plasma magnesium was low in 9 pts. with delirium tremens during the first days of the acute state and then spontaneously normalized, while normal plasma magnesium was consistently seen among 11 pts. with impending DT. RBC and CSF magnesium was normal for both groups. Findings suggest that disturbances in magnesium metabolism do not play a role in the etiology or pathogenesis of DT, although they may contribute to the development of alcoholic encephalopathy (Kramp P et al. Magnesium concentrations in blood and cerebrospinal fluid during delirium tremens. Psychiatry Res 1(2):161-71, 1979).

Supplementation may be beneficial.

Experimental Double-blind Study: 49 chronic alcoholics who had been moderate to heavy drinkers for at least 10 yrs. randomly received magnesium or placebo. After 6 wks., although alcohol consumption was similar, treated pts. had improved liver cell function, electrolyte status and muscle strength (Gullestad L, Dolva LO, Soyland E, et al. Oral magnesium supplementation improves metabolic variables and muscle strength in alcoholics. Alcohol Clin Exp Res 16(5):986-90, 1992).

Phosphorus 

Hypophosphatemia, which is common in hospitalized alcoholics, results from deficient intake, malabsorption, excessive renal losses, and reduced cellular uptake (Pitts TO, Thiel DH. Disorders of divalent ions and vitamin D metabolism in chronic alcoholism. Recent Dev Alcohol 4:357-77, 1986).

Observational Study: On admission to the hospital, 50% of a gp. of alcoholics were hypophosphatemic (Stein JH, Smith WO, Ginn HE. Hypophosphatemia in acute alcoholism. Am J Med Sci 252:78-83, 1966).

Hypophosphatemia may develop in alcoholics 2 to 4 days after hospitalization and, when severe, its neurological features are similar to those of delerium tremens (Knochel JP. The pathophysiology and clinical characteristics of severe hypophosphatemia. Arch Intern Med 137:203-20, 1977). 

Severe hypophosphatemia may be associated with visual hallucinations (Barbe B et al. Visual hallucinations related to severe hypophosphataemia. Letter. Lancet 338:1083, 1991; Treloar A et al. Hypophosphataemia, hallucinations, and delerium tremens. Letter. Lancet 338:1467-8, 1991). 

It is possible (but unproven) that delerium tremens may be fostered by hypophosphatemia; if so, then phosphate supplementation may be an appropriate adjunctive treatment for alcohol withdrawal (Larner AJ. Hypophosphataemia, hallucinations, and delerium tremens. Letter. Lancet 338:1467, 1991).

Potassium
(W) 

Plasma levels may be depressed in patients with delirium tremens.

Observational Study: Compared to non-alcoholic controls, plasma potassium was significantly diminished in pts. with delirium tremens (Blay SL et al. [Plasma electrolyte changes in chronic alcoholic patients with and without delirium tremens.] Acta Psiquiatr Psicol Am Lat 27(4-5):311-14, 1981).

Selenium
(T) 

Essential for the activity of glutathione peroxidase which protects against alcohol-induced liver damage. 

May be reduced, especially in patients with liver damage.

Observational Study (T): Plasma selenium levels in 19 hospitalized pts. with alcoholic cirrhosis were significantly lower than in healthy controls (Van Gossum A, Neve J. Low selenium status in alcoholic cirrhosis is correlated with aminopyrine breath test. Biol Trace Elem Res 47:201-7, 1995). 

Observational Study: Higher alcohol intake was associated with lower serum selenium in a study of 48 males subjects whose ave. daily alcohol intake was 120 gm (4 oz) and 37 female subjects whose ave. daily alcohol intake was 32 gm (1 oz). Subjects did not have overt dietary deficiencies (Karkkainen P et al. Alcohol intake correlated with serum trace elements. Alcohol Alcohol 23:279-82, 1988). 

Observational Study (T): Serum selenium levels were significantly depressed (p<0.01) in alcoholics compared to controls (although there were no changes in glutathione peroxidase activity) and serum selenium was more markedly depressed in alcoholics with established liver disease. Depressed selenium levels correlated closely with poor nutritional status (Tanner AR et al. Depressed selenium and vitamin E levels in an alcoholic population: Possible relationship to hepatic injury through increased lipid peroxidation. Dig Dis Sci 31:1307-12, 1986). 

Observational Study (T): Serum selenium was evaluated in relation to hepatic structure in 46 alcoholics and was found to be lower in those with normal liver, fatty liver, alcoholic hepatitis and cirrhosis than in 25 healthy controls. Its level was related to the severity of the liver disease and was lowest in those with decompensated alcoholic cirrhosis (Korpela H et al. Decreased serum selenium in alcoholics as related to liver structure and function. Am J Clin Nutr 42(1):147-51, 1985). 

Observational Study (T): Whole blood, plasma and RBC selenium levels were measured in 30 symptom-free alcoholics, 16 alcoholics with severe liver disease and 27 healthy controls. Compared to the controls, both gps. of alcoholics had reduced levels of selenium with the lowest average levels in the gp. with liver disease (Dworkin B, Rosenthal W. Letter. Lancet i:1015, 1984).

If reduced, supplementation may benefit patients with alcoholic cirrhosis.

Experimental Study (T): 10 hospitalized pts. with alcoholic cirrhosis and reduced selenium levels received 100 mg selenium daily. Liver function improved and, compared to unsupplemented controls, plasma selenium levels significantly increased (Van Gossum A, Neve J. Low selenium status in alcoholic cirrhosis is correlated with aminopyrine breath test. Biol Trace Elem Res 47:201-7, 1995).

May be depressed in alcoholic myopathy.

Observational Study (T): Compared to non-alcoholic controls and alcoholics with normal muscle structure, the mean plasma selenium concentration was significantly lower in 10/21 alcoholic pts. with atrophy of type II fibers in their quadriceps muscles on biopsy (Ward RJ et al. Reduced antioxidant status in patients with chronic alcoholic myopathy. Biochem Soc Trans 16:581, 1988).

- and Vitamin E
The combined antioxidant effect of selenium and vitamin E may protect against free radical damage and consequent alcoholic liver disease.

Observational Study (T): Serum selenium and vitamin E levels of alcoholics were compared to those of controls. Liver disease activity, as judged by transaminase (AST), was more markedly abnormal in pts. with combined serum vitamin E and selenium deficiency. Serum lipid peroxides were elevated in those with combined deficiencies and the values correlated significantly with serum transaminases (p=0.03) (Tanner AR et al. Depressed selenium and vitamin E levels in an alcoholic population: Possible relationship to hepatic injury through increased lipid peroxidation. Dig Dis Sci 31:1307-12, 1986). 

Observational Study (T): 36 pts. were studied using measurement of an amino-terminal collagen type III peptide (PIIP) as an indicator of liver inflammation. Selenium and vitamin E deficiency were associated with elevated PIIP levels, suggesting that these nutrients may protect the liver of alcoholics from free radical damage leading to liver disease (Lu W et al. Aminoterminal procollagen III peptide elevation in alcoholics who are selenium and vitamin E deficient. Clinica Chimica Acta 154:165-70, 1986).

Sodium 

Plasma levels may be depressed in pts. with delirium tremens.

Observational Study: Compared to non-alcoholic controls, plasma sodium was significantly diminished in pts. with delirium tremens but not in chronic alcoholics without delirium tremens (Blay SL et al. [Plasma electrolyte changes in chronic alcoholic patients with and without delirium tremens.] Acta Psiquiatr Psicol Am Lat 27(4-5):311-14, 1981).

Zinc 

(C,T,W) 

Chronic alcohol consumption is associated with zinc deficiency (McClain CJ, Su L-C. Zinc deficiency in the alcoholic: A review. Alcoholism: Clin Exp 7:5, 1983; Wu CT et al. Serum zinc, copper, and ceruloplasmin levels in male alcoholics. Biol Psychiatry 19:1333-8, 1982). 

Deficiency impairs ethanol metabolism, thus increasing the risk of liver damage.

Experimental Study (T): 11 men aged 28.1 ± 5 yrs. on a metabolic unit received 10 mg/d dietary zinc for 33 days, followed by dietary periods of 35 d each with 1, 2, 3, or 4 mg zinc/d presented in random order, followed by a 35 d dietary period when zinc was 10 mg/d. During the third wk. of each dietary period, the men ingested 0.5 ml of 95% ethanol/kg dissolved in 8 volumes of orange juice after an overnight fast. While ethanol absorption was not significantly affected by dietary zinc, the rate of ethanol clearance from blood between 90 and 240 min. was significantly affected (p<0.03) (Milne DB, Johnson P, Gallagher S. Effect of short-term dietary zinc intake on ethanol metabolism in adult men. Clin Res 39:A652, 1991). 

Animal Experimental Study (T): Gps. of young male rats were given zinc adequate or zinc deficient diets in combination with ethanol or isocaloric diets. The addition of alcohol to the diet with or without adequate zinc caused an impairment in body weight gain as did inadequate zinc alone. Both serum and liver zinc levels were depressed in the zinc-deficient gp. (ZD) and the zinc-deficient gp. which received alcohol (ZDE). The gp. which received a zinc-adequate diet and alcohol (CE) also had depressed zinc levels. The activity of acetaldehyde dehydrogenase (ALDH) (needed to oxidize acetaldehyde to acetate) was decreased in the ZD group. Ethanol elimination was impaired in the ZD and ZDE gps. as compared to controls. The CE gp. had an increased level of alcohol dehydrogenase activity (needed to oxidize ethanol to acetaldehyde) and ethanol elimination. The activity of ALDH was not affected by zinc deficiency but was increased by ethanol feeding (Das I, Burch RE, Hahn HK. Effects of zinc deficiency on ethanol metabolism and alcohol and aldehyde dehydrogenase activities. J Lab Clin Med 104(4):610-17, 1984).

Brain deficiency may be associated with brain dysfunction.

Review Article (T,W): Low brain zinc levels, found in chronic alcoholics, increases NMDA excitotoxicity and withdrawal seizure susceptibility and zinc deficiency can produce neuronal damage through increased free radical formation; thus zinc replacement is a rational approach to alcohol-related withdrawal seizures and brain dysfunction (Menzano E, Carlen PL. Zinc deficiency and corticosteroids in the pathogenesis of alcoholic brain dysfunction - a review. Alcohol Clin Exp Res 18(4):894-901, 1994).

Deficiency may be associated with increased alcohol consumption.

Animal Experimental Study (C): Zinc-deficient rats showed a significantly greater voluntary alcohol intake as compared with pair-fed controls (Collipp PJ et al. The effects of dietary zinc deficiency on voluntary alcohol drinking in rats. Alcoholism (NY) 8(6):556-9, 1984).

If deficient, supplementation may reduce alcohol craving.

Animal Experimental Study (C): Forced intoxication of rats with 10% ethanol solution for 9 mo. caused a reduction of brain zinc content, while sub-cutaneous depot administration of highly dispersed zinc powder (5 mg/kg) reduced voluntary ethanol consumption for 2 weeks. Also, brain zinc normalized, while a malondialdehyde level increased (Skal'nyi AV, Kukhtina EN, Ol'khovskaia IP, Glushchenko NN. [Reduction of voluntary alcohol consumption under the effects of prolonged-action zinc.] Biull Eksp Biol Med 113(4):383-5, 1992) (in Russian). 

Supplementation may be beneficial in preventing alcohol toxicity.

- with Vitamin C
Animal Experimental Study (T): Yunice AA, Lindeman RD. Effect of ascorbic acid and zinc sulphate on ethanol toxicity and metabolism. Proc Soc Exp Biol Med 154:146-50, 1977

Other Nutritional Factors

Amino Acids
(T) 

Supplementation with mixed freeform amino acids may be beneficial in alcoholic hepatitis.

Experimental Controlled Study (T): 17/35 pts. with alcoholic hepatitis randomly received amino acids 70-85 gm IV daily. All 35 had similar clinical and biochemical features and received a 3000 kcal 100 gm protein diet. After 28 days, ascites and encephalopathy tended to improve more in the study group. Serum bilirubin and albumin improved only in the study group. 4 pts. died in the control gp., but none in the study gp. (Nasrallah SM, Galambos JT. Aminoacid therapy of alcoholic hepatitis. Lancet ii:1276-7, 1980).

- Arginine
(T) 

Supplementation may reduce chronic alcohol toxicity.

In vitro Experimental Study: Arginine was found to interact with acetaldehyde, the metabolite of ethanol that has been implicated in alcohol toxicity (Robert L, Fenaranda FS. J Polym Sci 12:337, 1954; Sunaga K, Mamura TI, Koide SS. Biochim Biophys Acta 210:164, 1970).

- Branched Chain (leucine, isoleucine, valine)
May be depressed in the plasma.

Review Article: Depression in branched chain amino acids is due to multiple factors including dietary deficiency and liver disease causing portal-systemic shunting, hyperinsulinemia and hyperglucagonemia (Shaw S, Lieber CS. Plasma amino acids in the alcoholic: Nutritional aspects. Alcoholism (NY) 7(1):22-7, 1983).

- L-Glutamine 2 grams (1/2 tsp.) daily in divided doses.
(C) (Powder may also be licked off teaspoon when craving alcohol.) 

May affect the craving for alcohol.

Experimental Double-blind Crossover Study (C): 7 men and 3 women with long histories of excessive drinking took 5 capsules daily in divided doses with meals of either 0.2 g L-glutamine or lactose placebo. After 6 wks. on L-glutamine, 9/10 subjects as well as their friends and relatives stated that glutamine diminished the desire to drink, decreased anxiety and improved sleep. 2 or 3 subjects continued to do well after placebo substitution, but no subjects responded to placebo unless they had first responded to glutamine (Rogers LL, Pelton RB. Glutamine in the treatment of alcoholism. Q J Stud Alcohol 18(4):581-7, 1957). 

Animal Experimental Study (C): Administering 100 mg/d glutamine to rats diminished their voluntary alcohol consumption by 34%, while administering 100 mg/d of glutamic acid, monosodium glutamate, asparagine or glycine led to an increase in alcohol consumption (Rogers LL, Pelton RB, Williams RJ. Amino acid supplementation and voluntary alcohol consumption by rats. J Biol Chem 220(1):321-3, 1956). 

Animal Experimental Study (C): Rats were given both water and 10% ethyl alcohol bottles to drink from; those which consistently consumed large quantities of alcohol were administered 100 mg/d of oral glutamine which reduced alcohol consumption by 35%. When glutamine was discontinued, alcohol consumption promptly increased to baseline (Rogers LL, Pelton RB, Williams RJ. Voluntary alcohol consumption by rats following administration of glutamine. J Biol Chem 214(2):503-6, 1955).

- Glycine
(T)

Supplementation may reduce acute alcohol intoxication.

Animal Experimental Study: Rats pretreated with glycine 30 min. before ethanol administration showed significantly less motor impairment at the 30 min. post-ethanol trial, but not at the 2-hr. trial, compared to untreated controls. As their blood alcohol levels were significantly depressed during the 30 min. post-ethanol trial, glycine-induced protection may be due to suppression of the rate of absorption of ethanol from the GI tract (Blum K, Wallace JE, Friedman RN. Reduction of acute alcohol intoxication by a amino acids: glycine and serine. Life Sci 14:557-65, 1974).

Supplementation may reduce chronic alcohol toxicity.

In vitro Experimental Study: Glycine was found to interact with acetaldehyde, the metabolite of ethanol that has been implicated in alcohol toxicity (Robert L, Fenaranda FS. J Polym Sci 12:337, 1954; Sunaga K, Mamura TI, Koide SS. Biochim Biophys Acta 210:164, 1970).

- Lysine
(T)

Supplementation may reduce acute alcohol intoxication.

Animal Experimental Study: When animals received L-lysine prior to toxic doses of ethanol, the LD-50 slightly increased and ethanol-induced sleeping time was reduced. Results suggest that a amino acids such as L-lysine may reduce ethanol toxicity by interacting with acetaldehyde to reduce the formation of a postulated toxic alkaloid (Ward CO, Ceasar ALC, Anges SMT, et al. Toxicol Appl Pharmacol 22:422, 1972).

Supplementation may reduce chronic alcohol toxicity.

In vitro Experimental Study: Lysine was found to interact with acetaldehyde, the metabolite of ethanol that has been implicated in alcohol toxicity (Robert L, Fenaranda FS. J Polym Sci 12:337, 1954; Sunaga K, Mamura TI, Koide SS. Biochim Biophys Acta 210:164, 1970).

- Methionine
Long-term alcohol consumption is associated with enhanced methionine utilization and depletion (Finkelstein JD, Cello FP, Kyle WE. Ethanol-induced changes in methionine metabolism in rat liver. Biochem Biophys Res Commun 61:475-81, 1974). 

- Serine
(T)

Supplementation may reduce acute alcohol intoxication.

Animal Experimental Study: Rats pretreated with serine, the immediate precursor to glycine, 30 min. before ethanol administration showed significantly less motor impairment at the 30 min. post-ethanol trial, but not at the 2-hr. trial, compared to untreated controls. As their blood alcohol levels were significantly depressed during the 30 min. post-ethanol trial, serine-induced protection may be due to suppression of the rate of absorption of ethanol from the GI tract (Blum K, Wallace JE, Friedman RN. Reduction of acute alcohol intoxication by a amino acids: glycine and serine. Life Sci 14:557-65, 1974).

- Taurine
(T,W) 

A potent in vitro activator of yeast aldehyde dehydrogenase (Watanabe A et al. Lowering of liver acetaldehyde but not ethanol concentrations by pretreatment with taurine in ethanol-loaded rats. Experientia 41(11):1421-2, 1985). Supplementation may reduce acetaldehyde concentrations following ethanol ingestion.

Animal Experimental Study (T): A rise in blood and liver acetaldehyde concentrations following ethanol loading was significantly reduced when rats were pretreated orally with taurine which produced a 4-fold increase in liver taurine content (Watanabe A et al. Lowering of liver acetaldehyde but not ethanol concentrations by pretreatment with taurine in ethanol-loaded rats. Experientia 41(11):1421-2, 1985).

Supplementation may reduce the symptoms of alcohol withdrawal.

Experimental Controlled Study (W): 22 hospitalized pts. received taurine 1 g 3 times daily for 7 days for the treatment of chronic alcoholism, while 38 similar pts. treated by the same physician in the same ward received other drugs. 3 (14%) of taurine-treated pts. had delirium, hallucinations, amentia, and/or general or partial convulsions compared to 17 (45%) of the controls (p<0.05). Moreover, only one of the 16 pts. on taurine who had such a presentation before admission (when the pt. was not necessarily abstinent from alcohol) maintained that presentation following placement on taurine compared to 11 out of 17 controls (p<0.001) (Ikeda H. Effects of taurine on alcohol withdrawal. Letter. Lancet ii:509, 1977).

- Tryptophan 

(C,T) 

Serum tryptophan may be reduced following an oral load.

Experimental Study: There were no differences in serum tryptophan levels between alcoholics and controls under fasting conditions. Following an oral tryptophan load, however, alcoholics currently drinking or under treatment with disulfiram (Antabuse) had below normal serum tryptophan levels, while there were no differences between treated alcoholics not receiving disulfiram and normal controls (Hjorth M et al. Serum tryptophan levels in alcoholics. Drug Alcohol Depend 7(2):157-61, 1981).

Transport into the brain may be impaired, causing a relative serotonin deficit.

Observational Study: Compared to all alcoholics in the study, the ratio of tryptophan over other amino acids competing for brain entry was found to be lowest one day after cessation of drinking and to increase progressively over the following 2-3 weeks. When the population was divided into 2 gps. according to whether pts. started abusing alcohol before or after age 20, associations between a low tryptophan ratio and depressive and aggressive tendencies were significant only in the subgroup of pts. with an early onset of alcoholism. Results suggest that pts. with an early onset of alcoholism may have a preexisting serotonin deficit that could manifest itself by an increased alcohol intake early in life and by an increased vulnerability to fluctuations in precursor availability (Buydens-Branchey L et al. Age of alcoholism onset. II. Relationship to susceptibility to serotonin precursor availability. Arch Gen Psychiatry 46(3):213-36, 1989). 

Negative Observational Study: Alcoholics were found to have elevated tryptophan levels in the cerebrospinal fluid as compared to healthy controls even after abstention from ethanol for several weeks, while acute ethanol consumption by healthy volunteers led to a decrease in tryptophan levels during intoxication (Beck O et al. Tryptophan levels in human cerebrospinal fluid after acute and chronic ehtanol consumption. Drug Alcohol Depend 12(3):217-22, 1983). 

Review Article: Alcoholics had decreased plasma tryptophan and a decreased ratio of tryptophan to amino acids competing for transport into the brain. Carefully controlled alcohol and dietary intake in baboons and rats showed a decrease in the ratio of tryptophan to competing amino acids in the plasma. In the rat, concomitant decreases in brain tryptophan and serotonin were noted. Results of these studies suggest that cental serotonin deficiency may contribute to depression in alcoholics (Branchey L et al. Ethanol impairs tryptophan transport into the brain and depresses serotonin. Life Sci 29(26):2751-5, 1981).

A decreased ratio of tryptophan to other amino acids competing for brain transport may be due to enhanced tryptophan catabolism following drinking cessation.

Observational Study: Urinary kynurenine (which reflects tryptophan oxygenase activity) was measured following an oral tryptophan load in 5 alcoholics both shortly after hospital admission and 1 mo. later. Results are consistent with significantly enhanced tryptophan oxygenase activity shortly after cessation of drinking. This enhancement may be due to a rise in glucocorticoids since plasma cortisol, measured hourly for 6 h after the start of the experiment, was higher shortly after cessation of drinking than 1 mo. later (Buydens-Branchey L et al. Increase in tryptophan oxygenase activity in alcoholic patients. Alcoholism (NY) 12(1):163-7, 1988).

A decreased ratio of tryptophan to other amino acids competing for brain transport may be associated with depression.

Observational Study (T): The ratio of tryptophan and its competitors was significantly lower in the plasma of depressed alcoholics than in nondepressed alcoholics and normal controls. The decreased ratio was due primarily to decreased tryptophan and increased tyrosine and phenylalanine values (Branchey L et al. Relationship between changes in plasma amino acids and depression in alcoholic patients. Am J Psychiatry 141(1):1212-15, 1984).

A decreased ratio of tryptophan to other amino acids competing for brain transport may be especially associated with aggression and suicide among depressed alcoholics.

Observational Study (T): A significant association was found between histories of aggression and depression among alcoholics and a decreased ratio of tryptophan to other amino acids competing for brain transport, and depressed pts. having a history of aggression had the lowest tryptophan ratio values. These values differed significantly from those found in depressed pts. with no aggression history and pts. with no history of aggression and depression. 2/3 suicide attempters in the study fell also in the gp. of pts. with a history of aggression (Branchey L et al. Depression, suicide and aggression in alcoholics and their relationship to plasma amino acids. Psychiatry Res 12(3):219-26, 1984).

Decreased plasma tryptophan may be associated with memory impairment and blackouts.

Observational Study (T): Plasma tryptophan values were significantly lower in male pts. who had experienced blackouts than in pts. who had not, while no significant differences between the 2 pt. gps. were observed for the other amino acids sharing with tryptophan the same brain transport carrier. Drinking history variables did not differentiate among the 2 pt. groups (Branchey L et al. Association between low plasma tryptophan and blackouts in male alcoholic patients. Alcoholism (NY) 9(5):393-5, 1985).

Decreased plasma and cerebrospinal fluid tryptophan may be associated with alcoholic epilepsy.

Observational Study (T): Compared to normal controls, alcoholic pts. with epilepsy showed a highly significant decrease in cerebrospinal fluid levels and in both free and total tryptophan plasma levels (Marion JL et al. [Alcoholic epilepsy. Decrease of tryptophan levels in the blood and cerebrospinal fluid.] Presse Med 14(12):681-3, 1985) (in French).

Supplementation may reduce impairment of mental function following alcohol ingestion.

Experimental Study (T): Alcohol-induced impairment of facial recognition, but not of verbal recall, was attenuated by pretreatment with oral tryptophan (Westrick ER et al. Dietary tryptophan reverses alcohol-induced impairment of facial recognition but not verbal recall. Alcoholism (NY) 12(4):531-3, 1988).

Supplementation may reduce alcohol craving.

Animal Experimental Study (C): In cats unrestrictedly selecting alcohol and water during 5 mo. to 4.5 yrs. under normal feeding, intraperitoneal injection of L-tryptophan lowered alcohol intake (Baskina NF, Lapin IP. [Changes in alcohol choice by chronically alcoholized cats as affected by tryptophan, its metabolites and preparations affecting its metabolism.] Farmacol Toksikol 45(1):70-6, 1982).

Beta-Carotene 

Plasma levels may be increased by heavy alcohol consumption so long as there is no liver damage (Ahmed S, Leo MA, Lieber CS. Interactions between alcohol and b-carotene in patients with alcoholic liver disease. Am J Clin Nutr 60:430-6, 1994). Plasma levels may be inversely correlated with the severity of liver disease (Ward RJ et al. Antioxidant status in alcoholic liver disease in man and experimental animals. Biochem Soc Trans 17:492, 1989).

WARNING: Alcohol-fed baboons given beta-carotene develop histological changes in the liver (Leo MA, Kim C, Lowe N, Lieber CS.l Interaction of ethanol with b-carotene: delayed blood clearance and enhanced hepatotoxicity. Hepatology 15:883-91, 1992), suggesting that supplementation, while it may be justified in alcoholics with liver damage, should be coupled with control of drinking (Ahmed S, Leo MA, Lieber CS. Interactions between alcohol and b-carotene in patients with alcoholic liver disease. Am J Clin Nutr 60:430-6, 1994).

Biotin 

In alcohol abusers, both circulating levels and hepatic levels are reduced, probably due to decreased intake (Bonjour JP. Int J Vitam Nutr Res 47:107-18, 1977).

Carnitine
(T) 

WARNING: Only the L isomer should be used for carnitine supplementation as myasthenia-like symptoms have been found following treatment with DL-carnitine and intraperitoneal injection of D-carnitine may cause an L-carnitine deficiency in cardiac and skeletal muscle (Borum PR. Carnitine. Annu Rev Nutr 3:233-59, 1983). 

WARNING: The effect of supplemental carnitine on the development of alcoholic liver disease cannot be confidently predicted on the basis of current knowledge (McCarty MF. Nutritional prevention of alcoholic liver disease - present and future prospects. Letter. J Optimal Nutr 3(2):102-7, 1994).

May inhibit alcohol-induced fatty liver, perhaps by facilitating the oxidation of the increased fatty acid load produced by alcohol ingestion.

Animal Experimental Study (T): Rats fed ethanol as 36% of total calories developed typical hepatic steatosis (accumulation of total lipids, triglycerides, cholesterols, phospholipids and free fatty acids). Supplementation of the ethanol diet with 1% D,L carnitine, 0.05% L-lysine and 0.2% L-methionine (carnitine precursors) significantly lowered ethanol-induced increases of various lipid fractions except for free fatty acids. The lipid-lowering effect of carnitine was superior to that of its precursors and their effect together was no greater than that of carnitine alone. The results suggest that a deficiency of functional carnitine may exist in chronic alcoholics (Sachan DL, Rhew TH, Ruark RA. Ameliorating effects of carnitine and its precursors on alcohol-induced fatty liver. Am J Clin Nutr 39:738-44, 1984).

Administration of acetylcarnitine, a patented derivative, may reduce cognitive deficits in chronic alcoholics.

Experimental Double-blind Study (T): 55 pts. showing impaired performance in at least 2/6 mnemonic, praxic and verbal tasks who had been abstinent for at least 1mo. randomly received either 2 g L-acetylcarnitine or placebo daily for 90 days. Testing consisted of a neuropsychological battery exploring the areas of memory, constructional praxia, deductive-logical functions and language. L-acetylcarnitine improved performance or accelerated recovery on tests representative of all cognitive area explored, suggesting that it acts diffusely, either at the of either cholinergic transmission or neuronal metabolism (Tempesta E et al. Role of acetyl-L-carnitine in the treatment of cognitive deficit in chronic alcoholism. Int J Clin Pharmacol Res 10:101-7, 1990).

Choline
(T) 

Supplementation may reduce liver damage due to alcohol.

Negative Animal Experimental Study (T): Massive choline supplementation failed to prevent liver fibrosis due to ethanol in baboons but did cause liver toxicity (Lieber CS et al. Choline fails to prevent liver fibrosis in ethanol-fed baboons but causes toxicity. Hepatology 5(4):561-72, 1985).

Negative Experimental Study (T): Massive choline supplementation failed to prevent the fatty liver produced by alcohol in normal subjects (Lieber CS, Rubin E. Alcoholic fatty liver. N Engl J Med 280(13):705-08, 1969). 

- with additional protein
Animal Experimental Study (T): The liver damage induced by alcohol in rhesus monkeys could be prevented by increasing dietary protein and choline (Rogers AE et al. Acute and chronic effects of ethanol in non human primates, in KC Hayes, Ed. Primates in Nutritional Research. New York, Academic Press, 1979:249-89).

Supplementation may foster healing of fatty liver changes.

Note: Supplementation is ineffective in pts. with alcoholic liver injury who continue to drink (Phillips GB GB, Davidson CS. Arch Intern Med 94:585-603, 1954; Post J et al. Gastroenterology 20:403-10, 1952; Volwiler W et al. Gastroenterology 11:164-82, 1948).

Experimental Study (T): After 8-10 days, 3 alcoholic pts. with fatty livers failed to respond to purified diets consisting of glucose solution (1,600 kcal) containing vitamin and mineral supplements either clinically, in liver function tests, or in liver fat content as estimated from liver biopsy. When choline dihydrogen citrate 6.5 g/d was added to this diet for 10 days, 2/5 similar pts. responded. Serum bilirubin concentration, bromsulphalein retention, urine urobilinogen and liver size decreased, while serial liver biopsies, which initially showed a marked degree of fatty change, demonstrated rapid improvement (Phillips GB, Davidson CS. Nutritional aspects of cirrhosis in alcoholism - effect of a purified diet supplemented with choline. Ann N Y Acad Sci 57:812, 1954; Phillips GB et al. Comparative effects of a purified and an adequate diet on the course of fatty cirrhosis in the alcoholic. J Clin Invest 31:351, 1952).

Glutathione
(T) 

May protect the liver from alcohol-induced damage.

Animal Experimental Study (T): Results of experiments on the ethane expiration of rats after treatment with carbon tetrachloride suggest that lipid peroxidation may be involved in the toxic process induced by ethanol within the hepatocytes. The increased formation of lipid peroxides could overload the peroxide inactivating capacities of glutathione peroxidase by depleting glutathione in the hepatocytes which is released as oxidized glutathione. The increased amt. of lipid peroxides could then damage the cell (Kappus H et al. Lipid peroxidation induced by ethanol and halogenated hydrocarbons in vivo as measured by ethane exhalation, in H Sies & A Wendel Eds. Functions of Glutathione in Liver and Kidney. Berlin, Springer-Verlag, 1978).

May protect the gastric mucosa from alcohol-induced damage.

Experimental Study (T): Previous studies have shown that ethanol-induced damage to the gastric mucosa is associated with a significant decrease of glutathione in gastric tissue as well as a significant depletion of total sulfhydryls. Depletion of endogenous sulfhydryls is associated with increased susceptibility of gastric mucosa cells to damage in vitro. In this study, gastric mucosal damage was induced in 10 healthy volunteers by spraying 80% ethanol onto the mucosa through the biopsy channel of the endoscope. Parenteral administration of reduced glutathione significantly decreased the extent of ethanol-induced macroscopic injury to the mucosa of the gastric body and antrum. The protective effect was associated with appreciable inhibition of ethanol-induced depletion of gastric sulfhydryl compounds (Loguercio C, Taranto D, Beneduce F, et al. Glutathione prevents ethanol induced gastric mucosal damage and depletion of sulphhydryl compounds in humans. Gut 34:161-5, 1993).

Gamma-Hydroxybutyric Acid 50 mg/kg daily 

(C,W) 

A constituent of the mammalian brain which is found in the highest concentrations in the hypothalamus and basal ganglia and meets many of the criteria of a neurotransmitter (Maitre M, Mandel P. Proprietes permettant d'attribuer au gamma-hydroxybutyrate la qualite de neurotransmetteur du systeme nerveux central. C R Acad Sci 298:341-4, 1984; Mamelak M. Gamma hydroxybutyrate: an endogenous regulator of energy metabolism. Neurosci Biobehav Rev 13(4):187-98, 1989). 

Supplementation may reduce symptoms of alcohol withdrawal.

WARNINGS: Coma and tonic-clonic seizures may occur (gamma-Hydroxybutyrate: a health-food product producing coma and seizurelike activity. Am J Emerg Med 9(4):321-4, 1991; Gamma hydroxy butyrate poisoning. Med Lett Drugs Ther 33:8, 1991) and physical dependence may develop with chronic use (Galloway GP, Frederick SL, Staggers J Jr. Physical dependence on sodium oxybate. Letter. Lancet 343:57, 1994).

Experimental Double-blind Study (W): 23 pts. randomly received either GHB 50 mg/kg orally in a syrup preparation or the syrup alone. Active treatment led to a prompt reduction of withdrawal symptoms including tremors, sweating, nausea, depression, anxiety, and restlessness. Dizziness was the only side effect (Gallimberti L et al. Gamma-hydroxybutyric acid for treatment of alcohol withdrawal syndrome. Lancet ii:787-9, 1989).

Supplementation may reduce alcohol craving (Biggio G, Cibin M, Diana M, et al. Suppression of voluntary alcohol intake in rats and alcoholics by gamma-hydroxybutyric acid: a non-GABAergic mechanism. Adv Biochem Psychopharmacol 47:281-8, 1992; Gessa GL, Gallimberti L. Gamma-hydroxybutyric acid in the treatment of alcohol dependence. Clin Neuropharmacol 15 Suppl 1 Pt A:303A-304A, 1992).

Lecithin
(T) 

Chronic ethanol ingestion results in a decrease of liver phospholipids, especially of phosphatidylcholine; both can be correction by supplementation with phosphatidyl choline (Lieber CS, Li J-J, Robins S, et al. Dietary dilinoleoylphosphatidylcholine (CLPC) is incorporated into liver phospholipids, protects against alcoholic cirrhosis, enhances collaglenase activity and prevents acetaldehyde-ineduced collagen accumulation in cultured lipocytes. Hepatology Abstract. 16:87A, 1992). 

Administration of polyunsaturated lecithin may correct the hepatic phospholipid and phosphatidylcholine deficiencies produced by alcohol and prevent alcohol-induced fibrosis and cirrhosis (Lieber CS, Li J-J, Robins S, et al. Dietary dilinoleoylphosphatidylcholine (DLPC) is incorporated into liver phospholipids, protects against alcoholic cirrhosis, enhances collagenase activity and prevents acetaldehyde-induced collagen accumulation in cultured lipocytes. Hepatology Abstract. 16:87A, 1992).

Animal Experimental Study (T): 12 baboons were fed a liquid diet supplemented with polyunsaturated lecithin (4.1 mg/kcal) for up to 8 yrs., with either ethanol (50% of total energy) or isocaloric carbohydrate. They were compared with another gp. of 18 baboons fed an equivalent amt. of the same diet (with or without ethanol) but devoid of lecithin. In the 2 gps., comparable increases in lipids developed in the ethanol-fed animals, but striking differences in the degree of fibrosis were seen. When 3 of these animals were taken off lecithin, but continued on the ethanol-containing diet, they rapidly progressed to cirrhosis. As we had previously found that choline in amts. present in lecithin has no comparable action, the polyunsaturated phospholipids themselves might be responsible for the protective effect (Lieber CS, DeCarli LM, Mak KM, Kim C-I, Leo MA. Attenuation of alcohol-induced hepatic fibrosis by polyunsaturated lecithin. Hepatology 12:1390-8, 1990). 

Experimental Double-blind Study (T): Pts. with alcoholic steatosis benefited from the administration of soy phosphatidylcholine 3 gm daily in divided doses (Schuller PA, Gonzalez SMF. Kontrolliere Studie mit mehrfach ungesattigtem Phosphatidylcholin im Vergleich zu Plazebo bei alkoholischer Lebersteatose. Med Welt 36:517-21, 1985) (in German). 

Experimental Study (T): 30 pts. with cirrhosis who had failed to respond to previous treatments had good results from the administration of soy phosphatidylcholine (Kalab M, Cervinka J. Esencialn' fosfolipidy v lecbe jatern' cirh—zty. Cas Kek Ces 122:266-9, 1983) (in Czech). 

Experimental Double-blind Study (T): 40 pts. with alcoholic steatosis received soy phosphatidylcholine 3 g daily in divided doses or placebo. After 8 wks., reduction of hepatic enzymes and bilirubin was significantly greater in those receiving the supplement. Blind subjective evaluation revealed that all 20 treated pts. showed a good or very good therapeutic response compared to only 7 pts. receiving placebo (Knuchel F. Doppelblindstudie bei Patienten mit alkoholtoxischer Lebersteatose. Med Welt 30:411-16, 1979) (in German). 

See Also:

Review Article: Maiwald L. "Essentielle" Phospholipide bei Lebererkrankungen. Fortschr Med 104:299-302, 1986 (in German)

Omega-6 Fatty Acids
(C,T,W) 

linoleic acid => gamma-linolenic acid => DGLA => PGE1 

Example: Evening Primrose oil: 1/2 - 1 gram three times daily

Alcohol blocks the conversion of linoleic acid to gamma-linolenic acid and enhances the conversion of dihommogamma-linolenic acid to prostaglandin E1; the result is a deficiency in GLA which can be replaced by primrose oil. Supplementation with EPO may theoretically prevent alcohol toxicity and, by preventing the development of tolerance due to DGLA depletion, the development of alcohol addiction (Horrobin DF. A biochemical basis for alcoholism and alcohol-induced damage including the fetal alcohol syndrome and cirrhosis: Interference with essential fatty acid and prostaglandin metabolism. Med Hypotheses 6:929-42, 1980). 

May reduce the severity of alcohol withdrawal.

Experimental Double-blind Study (T,W): 21 pts. undergoing alcohol detoxification received either EPO or placebo along with diazepam as needed for 3 weeks. Compared to controls, 1.) there was a significantly faster return of liver enzymes towards normal; 2.) the amount of diazepam needed to ease withdrawal symptoms in treated pts. was significantly reduced; 3.) there was a modest but consistent lowering of the score for measures of withdrawal severity; and 4.) cognitive function on 1 of the psychomotor tests significantly improved. 34 pts. were then randomly chosen for a 6-month trial. Again there was some recovery in cognitive function although there were no significant differences in test results (Glen I, MacDonell L, Glen I, Mackenzie J. Possible pharmacological approaches to the prevention and treatment of alcohol-related CNS impairment: Results of a double blind trial of essential fatty acids, in G Edwards, J Littleton, Eds. Pharmacological Treatments for Alcoholism. London, Croom, Helm, 1984:331-50). 

Animal Experimental Study (W): Evening primrose oil, but not olive oil, was able to inhibit withdrawal symptoms in alcohol-treated rats (Karpe F et al. The effect of dietary primrose oil on ethanol withdrawal in the rat. Acta Pharmacol Toxicol (Copenh) 53(Suppl 2):18P, 1983). 

Animal Experimental Study (W): Mice were exposed to ethanol by inhalation for 4 days prior to withdrawal, the effects of which were lessened by evening primrose oil (Segarnick DJ et al. Biochemical and behavioral interactions between prostaglandin E1 and alcohol, in DF Horrobin, Ed. Clinical Uses of Essential Fatty Acids. Eden Press, 1982:199-204). 

Animal Experimental Study (W): Injections of PGE1 prevented the alcohol withdrawal syndrome (Rotrosen J et al. Ethanol and prostaglandin E1: Biochemical and behavioral interactions. Life Sci 26:1867-76, 1980).

May promote recovery of brain function in abstinent alcoholics (MacDonnell LDF, Skinner FK, Glen AIM. Effects of essential fatty acid supplementation on neuropsychological function in abstinent alcoholics, in Developments in Clinical and Experimental Neuropsychology. New York, Plenum Press, 1989; Skinner FK, MacDonnell LEF, Glen EMT, Glen AIM. Impairment of alcohol-dependent subjects and change over six months in two double-blind trials using essential fatty acid supplementation, in Proc 35th Int Congress in Alcoholism and Drug Dependence. Oslo, 4:300-8, 1988). 

May prevent liver damage due to high alcohol intake.

Animal Experimental Study (T): When rats were supplemented with gamma linolenic acid during 10 days of ethanol administration, the high hepatic triglyceride levels and histological evidence of fatty liver were partially mitigated (Segarnick DJ et al. Gamma-linolenic acid inhibits the development of the ethanol-induced fatty liver. Prostaglandins Leukotrienes Med 17:277-82, 1985). 

See Also:

Animal Experimental Study (T): Ryle PR et al. Effects of gamma-linolenic acid and antioxidant administration on alcoholic fatty liver in the rat. Abstract. Proc Nutr Soc 44(1):11A, 1985 

Animal Experimental Study (T): Wilson DE et al. Prostaglandin E1 prevents alcohol-induced fatty liver. Clin Res 21:829, 1973

See Also:

Review Article: Glen AIM, Glen EMT, MacDonald FK, et al. Essential fatty acids in the treatment of the alcohol dependence syndrome, in GG Birch, MG Lindley, Eds. Alcoholic Beverages. London, Elsevier, 1985:203-21 

Animal Experimental Study: Karpe F et al. Ethanol dependence in rats on diets high and low in essential fatty acids (EFA). Abstract. Acta Pharmacol Toxicol Suppl. 114:143-5, 1985 

Segarnick DJ et al. Prostanoid modulation (mediation?) of certain behavioral effects of ethanol. Pharmacol Biochem Behav 23:71-5, 1985 

Horrobin DF. Prostaglandins (PGs) and essential fatty acids (EFAs): A new approach to the understanding and treatment of alcoholism. Psychiatry in Practice. August 3, 1984:19-21

Pantethine 300 mg 2-3 times daily 

(C,T) 

A metabolic intermediate which is the stable disulfide form of pantetheine, a derivative of pantothenic acid and a precursor of Coenzyme A. 

Acetaldehyde, the primary metabolite of alcohol, may promote alcohol addiction by combining with monamine metabolites to form addicting morphine-like alkaloids (Myer RD. Tetrahydro-isoquinolines in the brain: The basis of an animal model of addiction. Alcohol Clin Exp Res 2:145, 1978; Cohen G, Collins MA. Alkaloids from catecholamines in adrenal tissue: Possible role in alcoholism. Science 167:1749-51, 1970; Davis VE, Walsh MJ. Alcohol, amines, and alkaloids: a possible biochemical basis for alcohol addiction. Science 167:1005-7, 1970). 

Acetaldehyde has also been implicated in the pathogenesis of alcoholic liver disease and alcoholic cardiomyopathy and may play a role in the development of atherosclerosis as related to ethanol ingestion (Watanabe A et al. Lowering of blood acetaldehyde but not ethanol concentrations by pantethine following alcohol ingestion: Different effects in flushing and non-flushing subjects. Alcohol Clin Exp Res 9:272, 1985; Sprince H et al. Protection against acetaldehyde toxicity in the rat by L-cysteine, thiamin and L-2-methylthiazolidine-4-carboxylic acid. Agents Actions 4(2):125-30, 1974). 

In alcoholics, including those with liver disease, the activity of hepatic dehydrogenase, the enzyme that metabolizes acetaldehyde, is reduced (Korsten MA, Matsuzaki S, Feinman L, Leiber CS. High blood acetaldehyde levels after ethanol administration. N Engl J Med 292:386-9, 1975; Palmer KR, Jenkins WJ. Aldehyde dehydrogenase in alcoholic subjects. Hepatology 5:260-3, 1985). 

Supplementation with pantethine may reduce the adverse effects of acetaldehyde by increasing the activity of aldehyde dehydrogenase.

Note: Pantethine will not be effective in patients who flush after alcohol ingestion, probably due to a lack of hepatic low Km aldehyde dehydrogenase enzyme (Watanabe A et al. Lowering of blood acetaldehyde but not ethanol concentrations by pantethine following alcohol ingestion: Different effects in flushing and nonflushing subjects. Alcoholism (NY) 9(3):272-6, 1985).

Experimental Study (T): Administration of pantethine 200 mg prior to alcohol ingestion reduced acetaldehyde levels in the blood of human volunteers; pantethine also reduced acetaldehyde in the liver of experimental animals. Since blood ethanol levels were unaffected, this reduction is believed to have been due to an increase in aldehyde dehydrogenase activity (Watanabe A et al. Lowering of blood acetaldehyde but not ethanol concentrations by pantethine following alcohol ingestion: Different effects in flushing and non-flushing subjects. Alcohol Clin Exp Res 9:272, 1985). 

In vitro Experimental Study (T): Pantethine increased aldehyde dehydrogenase activity by as much as 71% (Watanabe A et al. Lowering of blood acetaldehyde but not ethanol concentrations by pantethine following alcohol ingestion: Different effects in flushing and non-flushing subjects. Alcohol Clin Exp Res 9:272, 1985).

S-adenosylmethionine (SAMe)
(T) 

Chronic ethanol ingestion decreases hepatic SAMe by reducing the activity of SAMe synthetase. Concurrently, a reduction in phospholipid methyltransferase impairs its utilization (Duce AM, Ort'z P, Cabrero C, Mato JM. S-adenosyl-L-methionine synthetase and phospholipid methyltransferase are inhibited in human cirrhosis. Hepatology 8:65-8, 1988; Horowitz JH, Rypins EB, Henderson JM, et al. Evidence for impairment of transsulfuration pathway in cirrhosis. Gastroenterology 81:668-75, 1981). 

As S-adenosylmethionine is the principal methylating agent in various vital transmethylation reactions, its depletion may have many adverse effects (JM Mato, CS Lieber, N Kaplowitz, A Caballero, Eds. Methionine Metabolism: Molecular Mechanism and Clinical Implications. Madrid, SA Bouncopy, 1992:1-232).

Experimental Study: 40 chronic alcoholics, 20 without cirrhosis and 20 with cirrhosis, with studied. Glutathioine levels were decreased and cysteine levels were increased in all patients. Parenteral treatment with SAMe (2 g daily in 250 ml 0.15 M NaCl for 15 days) corrected these erythrocyte thiol alterations (Loguercio C, Nardi G, Argenzio F, et al. Effect of S-adenosyl-L-methionine administration on red blood cell cysteine and glutathione levels in alcoholic patients with and without liver disease. Alcohol Alcohol 29(5):597-604, 1994).

Supplementation may be beneficial to patients with liver disease.

Animal Experimental Study (T): In ethanol-fed baboons, dietary SAMe offset the ethanol-mediated reduction in hepatic levels of both SAMe and glutathione, moderating the ethanol-induced increases in plasma glutamate dehydrogenase and aspartate aminotransferase, and normalizing the morphology of hepatic mitochondria (Lieber CS, Casini A, DeCarli LM, et al. S-adenosyl-L-methionine attenuates alcohol-induced liver injury in the baboon. Hepatology 11:165-72, 1990). 

Experimental Placebo-controlled Study (T): Oral supplementation of SAMe 1.2 g daily was given to 9 pts. with alcoholic liver disease and 7 pts. with non-alcoholic liver disease. 8 pts. with alcoholic liver disease and 15 normal controls received placebo. Baseline total and oxidized hepatic glutathione was significantly decreased in both pt. gps. compared to controls. After 6 mo., both gps. of treated pts. showed an increase in hepatic glutathione as compared to placebo-treated gps., suggesting that SAMe may exert an important role in reversing hepatic glutathione depletion in pts. with liver disease (Vendemiale G, Altomare E, Trizio T, et al. Effects of oral S-adenyl-L-methionine on hepatic glutathione in patients with liver disease. Scand J Gastroenterol 24(4):407-15, 1989).

Combined Nutrients

Antioxidants 

Alcohol consumption may lower plasma antioxidant levels while increasing oxidative stress.

Experimental Controlled Study: 102 alcoholics without severe liver disease and 417 healthy men who consumed little alcohol were studied both before and after 21 days of alcohol withdrawal. Plasma concentrations of alpha-tocopherol, ascorbic acid and selenium were low in alcoholics (p² 0.001), while markers of oxidative stress were higher (p² 0.001). Plasma concentrations of alpha-tocopherol and selenium remained unchanged after withdrawal, while ascorbic acid (p² 0.01) and the markers of oxidative stress decreased (p² 0.001). Adjustment of data for circulating lipids and nutritional intake suggests a specific effect of alcohol on antioxidant vitamins, independent of nutritional status (Lecomte E, Herbeth B, Pirollet P, et al. Effect of alcohol consumption on blood antioxidant nutrients and oxidative stress indicators. Am J Clin Nutr 60(2):255-61, 1994).

Other Factors

Rule out food sensitivities.
(C,T) 

Observational Study (T): Compared to controls, 36 pts. who consumed 80-150 gm (3-5 oz) of ethanol daily for 3 yrs. or more showed increased excretion of oral chromium 51-labeled EDTA (suggesting abnormally high intestinal uptake) which decreased the longer they remained abstinent until it reached the level of the controls for most of the patients. The small bowel was found to be the site of the increased intestinal permeability. It is suggested that the increased permeability to toxic "non-absorbable" compounds of <5000 molecular weight may account for some of the extra-intestinal tissue damage seen in alcoholics (Bjarnason I et al. The leaky gut of alcoholism: Possible route of entry for toxic compounds. Lancet i:179-82, 1984). 

Theoretical Discussion (C): Alcoholic beverages, because of their rapid absorption, "carry the activity of the foods from which they are manufactured relatively more effectively than other food fractions." Since food cravings may be a symptom of food sensitivities, alcohol craving may thus be due to sensitivity to any of the foods or additives involved in the brewing process (Randolph TG. The role of specific alcoholic beverages, in LD Dickey, Ed. Clinical Ecology. Springfield, Illinois, Charles C. Thomas, 1976). 

Experimental Study: The ingestion of either grain alcohol or whiskey increased the size, intensity and duration of the allergic skin wheal, regardless of the subjects' clinical sensitivity to alcoholic beverages. This effect was unrelated to the absolute blood alcohol level. Results suggest that, in those who are sensitive to alcohol, alcohol ingestion merely brings to a clinical level a subclinical allergic reaction, and food or inhalant allergens unrelated to the contents of the brew may become potent enough to cause symptoms, or the alcoholic medium could enhance the small quantities of allergens which it contained to a level sufficient to produce an allergic reaction (Dees SC. An experimental study of the effect of alcohol and alcoholic beverages on allergic reactions. Ann Allergy 7:185, 1949).

Rule out reactive hypoglycemia.
(C) 

May be induced by alcohol.

Review Article: The increase in gastric acidity which follows alcohol ingestion might cause excessive release of gut secretagogues which augment beta-cell responsiveness to glucose fluctuations, leading to excessive insulin release (Freinkel N, Getzger BE. Oral glucose tolerance curve and hypoglycemias in the fed state. N Engl J Med 280:820-8, 1969). 

See Also:

Beasley JD. Managing the alcoholic: Behavioral chickens and behavioral eggs. Med Trib December 4, 1985, p.22 

O'Keefe SJD, Marks V. Lunchtime gin and tonic as a cause of reactive hypoglycemia. Lancet i:1286, 1977 

Arky RA. The Biology of Alcoholism. New York, Plenum Press, 1971

May stimulate alcohol consumption.

Animal Experimental Study (C): When insulin production was decreased by administering alloxan (which destroys pancreatic beta cells), the animals stopped drinking alcohol. Alcohol consumption resumed when insulin was administered and increased as the frequency of the insulin dose increased (Forander et al. Q J Stud Alcohol. 19:379, 1958).
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