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Fats


Diets devoid of or low in PUFA and high in saturated fats produced a lower level of GSH transferase activity in rat hepatocytes.
  Humans (much less info than with animal models) - feeding subjects with high fat diet (70% fat and 10% protein of total calories) for two weeks resulted in t 1/2 increase for antipyrine and theophylline. Indicating possible MFO (mixed function oxidase) depression.
  While low fat diets (30% fat and 50% protein of total calories) resulted in lower t1/2 for both drugs. Indicating that substitution of dietary protein for fat can result in acceleration of drug metabolism.


In human studies no difference in metabolism has been shown between saturated and unsaturated fat diets.

It is possible that endogenous lipids such as steroids and fatty acids may occupy Cytochrome P450 binding sites, thereby displacing exogenous substances and possibly interfering with their metabolism.

· Phosphatidyl choline is an essential membranous component of the MFO system. It's fatty acid composition in the membrane can be altered through dietary fat changes (eggs).

· In animal studies - when given phenobarbitol animals fed oils with high linoleic or gamma linolenic acids (EFA's - herring oil, linseed/flax oil) had highest cytochrome P​450 response, while animals fed beef fat or low levels of com oil had the lowest.

Protein

Metabolism of toxic chemicals and drugs has been shown to be impaired by protein deprivation. Increased toxicity of chemical compounds and drugs have been reported with protein deficiency. Protein deficiency decreased the activity of liver MFO systems, which increase the t 1/2 of numerous toxic chemicals and drugs and potentiate drug action and toxicity.


Quantity and quality of protein in the diet alters both phase 1 and phase 2 reactions in drug metabolism.  For example, a gelatin diet induces very low MFO activity.  The toxicity of strychnine and phenobarbital is increased in protein deprived rats.
 The toxicity of acc, acetylcholinesterase inhibitors, herbicides, fungicides have increased several-fold by protein deficiency.


Protein deprivation results in:

· decreased Cyto-P450 content ofliver, secondary to decreased quantity of microsomal protein

· decreased NADPH-Cytochrome P-450 (c) reductase -decreased cytochrome b5

· decrease in hepatic GSH 
· increases in liver UDP-glucuronlytransferase (phase 2)

· Plasma proteins also play roles in binding, distribution, and delivery of foreign compounds in the body.

· Reduced clearance of antipyrine and increased t 1/2 of antipyrine are found in Asian vegetarians having low dietary protein intake.
 This was not found in Caucasian vegetarians with adequate protein intake.


Isocaloric increasing of the ratio of dietary protein to CHO ratio in well nourished volunteers has been shown to enhance clearance of antipyrine and theophylline.
  An increase in the protein/carbohydrate ratio in the diet of normal subjects has been found toincrease estrogen 2-hydroxylation II, decrease androgen 5aIpha-reduction
 and alter the plasma concentrations of testosterone and cortisol in a reciprocal fashion and produce parallel changes in the binding globulins for these steroids.


Lead toxicity is increased with low protein diet.


Methionine and Cysteine deficiency leads to reduction of intestinal and hepatic MFO enzyme activity. hepatic MFO activity can also be suppressed by folic and choline deficiency.  Low methionine intake also impacts selenium metabolism making less selenium available for GSH-peroxidase biosynthesis.  Low levels of excess dietary methionine in rats has alleviated toxicity of methylmercury and atrazine.

Polyaromatic Hydrocarbons (PAHs)
Charcoal broiled meets contain polycyclic aromatic hydrocarbons (PAHs). These same PAHs in cigarette smoke is thought to cause increased drug and chemical oxidation. Two studies looked at whether PAHs in charcoal broiled beef led to increase oxidation of phenacitin, antipyrine or theophylline. In one study levels of phenacitin were markedly lower with the beef consumption.
   In the second study antipyrine and theophylline metabolism was accelerated during consumption of the charcoal-broiled beef. While such cooking of beef increases oxidation, no change in conjugation has been found. Women with sulfotransferase lA I arg/arg and arg/His alleles exhibit increased rates of breast cancer with increasing doneness of red meat intake.16
Carbohydrates

in 1951 - IV glucose administration prolonged phenobarb hypnosis.

Increased sucrose leads to decreased MFO activity in rats with decreased levels of Cyto P-450 and b5. This is possibly due to depression of heme synthesis by CHO.

Antipyrine and theophylline clearance was looked at in 6 subjects during sequential feeding of high CHO, high fat and high protein diets over a study period of 6 weeks. Decreased clearance of antipyrine and theophylline were found during high CHO and high fat dietary periods, but increased clearance occurred with high protein diet. These results suggested that substituting dietary protein for either CHO or fat will increase drug metabolism.

Cruciferous vegetables

"Now that I am president no one is going to make me eat broccoli" President George Bush.

10 health subjects consumed a diet in which cabbage and brussel sprouts were substituted for vegetables in a control diet known from previous animal studies to not stimulate CYP function. When the cruciferous vegetables were added the T 1/2 of antipyrine was reduced by 13% and the clearance by 11 %. The average plasma concentration of phenacetin was decreased by 34-67%. Increased levels of conjugated compounds were also found indicating increased glucuronic acid conjugation.
 A follow-up study by the same group confirmed that glucuronidation of acetaminophen is increased during consumption of cabbage and brussel sprouts.
Consumption of indole-3-carbinol significantly decreases urinary output of E 1, E2, E3 and 16- alpha-(OH)E1 (which has estrogenicity comparable to E2 and leads to the formation of DNA adducts). Reduction of urinary output of 16-alpha-(OH)E 1, 4-(OH)E 1 and 4-(OH)E2 are also significantly reduced by the consumption of soy (at any isotlavanoid level).
 Soy also leads to a reduction in circulating cholesterol, whether this is due to an induction or suppression of metabolic mechanisms in not yet clear.

In Caucasian persons with GSTM 1 null phenotype, when eating cruciferous vegetables had increased induction ofCYP1A2 which activates certain procarcinogens (aromatic amines from cigarette smokef'
20 and 21?
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Fasting and starvation

In starvation there is an increased oxidation action with CYP2E1 and decreased conjugation for the metabolites of this pathway. Decreased conjugation is due both to decreased GSH content and decreased activity of glucuronidation.
 (check this note-22- for completeness)The body preferentially goes to glucose production over biotransformation allowing reactive, unconjugated and hydroxylated intermediates less soluble than their conjugated counterparts to accumulate. Fasting has been shown to decrease hepatic GSH concentration
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