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                         ANDROPAUSE AND 

TREATMENT OPTIONS


Andropause is also referred to as male menopause and has been the subject of increasing attention in the past few years in the medical community and media.  Through several proposed mechanisms, aging men suffer from the dual effects of having too little testosterone and excess estrogen (estradiol). Aging men sometimes convert testosterone to estrogen.  Testosterone receptor sites in cells throughout the body then take up the estrogen.  When an estrogen molecule occupies a testosterone receptor site on a cell membrane, it blocks the ability of serum testosterone to induce a healthy hormonal signal. It does not matter how much serum free testosterone is available if excess estrogen is competing for the same site.


Testosterone is much more than a sex hormone. Other very important receptor sites of testosterone are the brain and heart. Testosterone improves oxygen uptake throughout the body, helps control blood sugar, regulates cholesterol, and maintains immune function.  The body requires testosterone to maintain youthful cardiac output and neurological function.  Men suffering from depression often have lower levels of testosterone than control subjects.


Testosterone levels decline gradually in men, starting from approximately age 30, and this decline continues throughout life. On the average, a man’s testosterone levels begin to decline at a rate of about 1%-2% per year after age 40.  It is estimated that over 5 million men are affected.  By the age of 54, the average man’s estrogen level is the same as an average 59 year old woman (may be caused by low testosterone, high estrogen, or a combination). A rapidly growing risk of serious “age related” diseases occur such as heart attack, stroke, osteoporosis, prostate cancer, benign prostate enlargement.

Testosterone Production in Men:

· 95% of testosterone in the male body is produced in the testes by Leydig cells, the remainder is in the adrenal glands.

· Concentrations rise at 3 distinct periods in a mans life:


1.  Gestation – peaks during 2nd trimester (determines sex of baby)


2.  After birth


3.  Puberty – secondary sex characteristics

· Levels remain functionally normal until about age 50 or 60, at which a gradual decline is seen. 

                 SYMPTOMS OF HYPOGONADISM 

(DECREASED TESTOSTERONE):

1. Decreased or absent libido

2. Decreased or absent morning erection

3. Impotence

4. Erectile dysfunction/ejaculatory problems

5. Depression/ Moodiness/ Irritability

6. Poor concentration/ Memory lapses/Reduced intellectual agility

7. Decreased beard growth

8. Loss of musculature/ muscle weakness

9. Decreased energy level/lethargy/ General tiredness

10. Hot flashes

11. Decreased lean muscle mass, body hair, facial hair

12. Gynecomastia

13. Early senility

14. Nervousness/ Anxiety/ Irritability

15. Sleep disturbances

16. Heart disease and atherosclerosis

17. Osteoporosis

18. Thinning skin

19. Slow wound healing

20.      Prostate enlargement
21. Lightheadedness, dizzy spells, or new onset of headaches
22. Tiredness or sleepiness in the afternoon or early evening
Disease factors and drugs that influence sexual function in men:


  Disease Factors:

   

Diabetes Mellitus



Heart Disease



Hypertension



PVD

Neurologic damage-alcohol abuse, pelvic surgery, spinal injury, degenerative nerve diseases



Peptic ulcer disease



Arthritis



Allergy



Low plasma levels of HDL cholesterol 




Drug Factors:

Antidepressants-MAO inhibitors, SSRI’s, tricyclic antidepressants, decreased libido, ED, ejaculatory failure



Anti-anxiety drugs



Antipsychotic drugs

Antihypertensive drugs- thiazide diuretics, B-blockers, ACE inhibitors, Ca Channel blockers



Other Cardiovascular drugs-Lanoxin, Rhythmol,etc



Anti-heartburn drugs



Opioids



Chemotherapy



Alcohol



Tobacco 

Testing Saliva for Hormones

Murray Avenue Apothecary works with ZRT labs, a well-known saliva testing lab owned and operated by Dr. David Zava, PhD.  These tests were designed to provide a baseline of hormone levels and also as a way to monitor treatment so the levels are in the optimum range.  The test is non-invasive, does not require a prescription, and can be done in the convenience of your home.  The pharmacist at Murray Avenue Apothecary can privately discuss test results and symptoms with you and then contact your physician with recommended prescription treatment options.

Testosterone supplementation is an important and highly effective means of addressing andropause. Most clinicians suggest that an office examination with laboratory tests should be administered prior to initiating therapy. Values should be measured for cholesterol (total, LDL, and HDL), CBC, hematocrit, PSA, testosterone (total and free), and estradiol.

ADAM (Androgen Deficiency in 

the Aging Male) Questionnaire:

1. Do you have a decrease in libido or sex drive? 

2. Do you have a lack of energy?

3. Do you have a decrease in strength or endurance?

4. Have you lost weight?

5. Have you noticed a decreased enjoyment of life?

6. Are you sad or grumpy?

7. Are your erections less strong?

8. Have you noted a recent deterioration in your ability to play sports?

9. Are you falling asleep after dinner?

10. Has there been any recent deterioration in your work performance?

Men answering YES to questions 1,7, or a combination of any 3 or more might be candidates for testosterone replacement therapy. Please consult a qualified healthcare practitioner for further testing via blood or saliva (see saliva testing) or urine.

Benefits of Testosterone:

· Maintaining normal libido and response

· Increasing bone mineral density and preventing further decline into osteoporosis

· Maintaining lean body mass, strength and stamina

· Improved mood, memory and structural integrity of the brain itself

· Increased levator ani support and control of sphincters

· Provides cardiovascular protection by lowering cholesterol

· Maintains skin healthy and hair health

· Quality of life is improved

· Protection against heart disease and stroke

· Reduces risk of prostate disease

· Builds stronger bones and muscles 

· Increases energy

· Relieves depression
A Therapeutic Protocol for Andropause:


Male hormone therapy has been shown to be dramatically effective in relieving symptoms of andropause and restoring drive, health, potency, and a renewed sense of renewed vitality. The treatment includes careful monitoring of testosterone and estrogens (estradiol), and supplemental therapy so that a healthy balance can be achieved. Remember, an imbalance can occur either because of decreases in testosterone levels, increases in estrogen levels, or a combination of both.

Estrogen/Testosterone Balance is VERY IMPORTANT!!

Testosterone is not the only hormone that men need to be aware of.  Men also make a small amount of the hormone Estrogen from the conversion of Testosterone by a chemical called Aromatase. As men age, more Testosterone is converted to Estrogen which DISRUPTS THE BALANCE!  This causes symptoms of Testosterone deficiency.  High Estrogen levels are common in men with the following characteristics: increase in age, obesity with truncal fat, smokers, heavy alcohol use, liver disease, zinc deficiency, vitamin C deficiency, chronic use of NSAIDS (ibuprofen, ketoprofen, and diclofenac, etc.), acetaminophen, aspirin, certain antibiotics, cholesterol lowering drugs(Zocor®, Mevacor®), antidepressant use, Prilosec® use, grapefruit.

· Reduce estradiol levels and increase testosterone levels through dieting, exercise, and nutritional supplements such as Zinc and Vitamin C. We know that testosterone is converted to estradiol via the aromatase enzyme. Estrogen stores in fatty tissue and speeds up aromatase activity; therefore, diet and exercise in a weight-loss plan can cut down the estradiol buildup. Zinc supplementation of 100mg per day is believed to decrease testosterone conversion to estradiol, possibly by affecting the number of androgen receptor sites. Vitamin C has been used also to decrease aromatase activity in doses of 1-3 grams daily. This is a conservative approach that may be helpful in a man with borderline numbers and symptoms, or someone who wants to delay the onset of andropause.

· Another approach is more appropriate when the lab values and symptoms are more definitive, and in these men, increasing testosterone levels is more clearly a major goal. The testes may be fully intact, but are not receiving proper signals to secrete testosterone. This is Secondary Hypogonadism, in which the signal hormones, LH (Leutinizing Hormone) and FSH (Follicle-Stimulating Hormone) may be below normal. Chorionic Gonadotropin is very similar in structure to LH, and an injection of HCG can often reactivate the testicular secretion of testosterone. Doses vary, as well as duration of therapy but a major advantage is that, because there is no exogenous testosterone, no supplementary testosterone given, there is no suppression of the body’s own (endogenous) production of testosterone.

· The use of Pro-Hormones can be beneficial, and the use of agents such as adrostenedione in athletes has received much publicity. Other pro-hormones commonly used are norandrostenedione, norandrostenediol, DHEA (dehyroepiandrosterone), pregnenolone, and progesterone. Pro-hormones do not have direct action but rely on the body for conversion to more active hormones. These hormones are usually available in non-prescription formulas, and are believed to be active in topical applications. Progesterone is very interesting in that it is active in both the aromatase and 5-alpha-reductase systems to moderate or block conversion to estradiol and dihydrotestosterone, respectively. In low (5-10mg) doses, progesterone can be an important adjunct in andropause therapy.

· Direct testosterone supplementation is the most familiar to patients and physicians. For many men, this will be the treatment of choice as it is easy to understand, and when properly administered and monitored, can be effective in restoring testosterone levels. Prior to beginning testosterone therapy, the physician should perform and office exam that includes gathering usual lab values such as cholesterol, CBC, hematocrit, PSA, testosterone (total and FREE recommended), and estradiol. The baseline testosterone and estradiol numbers should be established so that, after therapy is started, it will be very clear whether or not the patient’s levels are moving in the desired direction.

DOSING FORMS

ORAL—This is an inefficient way of dosing because of the high first-pass effect, in which the liver converts most of the testosterone into inactive metabolites. Most researchers and experienced clinicians do not recommend oral dosing because doses as high as 400mg per day may be required to obtain physiologic levels.  Note: methyltestosterone has greater bioavailability by the oral route, but is not preferred because of its adverse side effect profile and potential harm to the liver.

INTRAMUSCULAR INJECTION—This is probably the most common form of dosing, but it has a serious drawback in its uncontrolled release.  Many men will experience high testosterone levels in the first week (typically dosed at 2 or 3-week intervals), with noticeable declining effects beyond that. Also, there is more possibility of increasing estradiol conversion as the body cannot properly store the excess. Instead of reaching a more positive testosterone-estrogen ratio, the opposite effect sometimes occurs with gynecomastia as an occasional outcome.

SUBLINGUAL OR BUCCAL—Given this way, testosterone is best given in 3-4 doses daily. Effective sublingual doses can range from 10-40mg per day, with a suggested mid-range of 20-25mg per day. This must be done in a consistent daily dosage, not as needed and most men will find the multi dosing cumbersome and difficult to be compliant.

IMPLANTABLE PELLETS—This is an office procedure that is relatively simple and offers a major compliance advantage: effectiveness can last from 3-5 months from a procedure, eliminating the compliance issue.

TOPICAL (Transdermal)-Currently, topical application seems to be the most effective way of dosing testosterone-creams, lotions, and gels have been used with good results. There are two good reasons that sex steroid hormones may be applied topically: they are potent, and they are highly lipid soluble. When using testosterone gel a larger surface area compared with a more concentrated, smaller volume is an important factor in restoring testosterone levels and maintaining them in a consistent manner. Studies have shown that a once-a-day application can be sufficient to elevate and maintain levels.


The choice of application site is quite important. When the gel is applied to the trunk or axillary area, the resulting balance of testosterone, DHT, and estradiol (E2) will be very much in the normal physiologic range. However, if the gel is applied to the scrotum, the level of DHT becomes much higher because the prostate has a much higher level of the enzyme 5-alpha-reductase. DHT then becomes an important androgen player. This might be preferred for a man with higher levels of estradiol, because DHT cannot be converted into estradiol. Although some experts have voiced concern about excess DHT may be linked to increased prostate growth and possible prostatic hypertrophy, practical experience and newer studies in the literature have not supported that theory. The incidence of prostate problems in those who wore scrotal patches was no greater than that in subjects given placebo.* Additional studies have indicated a 15% decrease in the size of the prostate in men treated with pure DHT gels, probably due to inhibition of the normal production of DHT and estradiol (E2) occurring in the prostate itself.** It does appear that DHT acts as a circulating androgen, and it is thought to be more potent than testosterone; however, it is much more tightly bound to SHBG and is therefore less bioavailable.**

*McClure D, Oses R, Ernest ML. Hypogonadal impotence treated by transdermal testosterone.Urology. 1991;37:224-228.

**DeLignieres B. Transdermal dihydrotestosterone treatment of andropause.Ann Med. 1993;25:235-241. 

SUPPLEMENTS TO MODIFY TESTOSTERONE, ESTRADIOL, & DHT:

ZINC—The mineral zinc is important in many ways and plays an important role in andropause. It inhibits aromatase, the enzyme that converts testosterone to estradiol. A deficiency of zinc is associated with increased activity of the aromatase system, which results in a higher level of estradiol and a lower level of testosterone. Oral daily doses of 50-100mg of zinc can reduce the estradiol level and increase the level of testosterone until physiologic levels of zinc are restored.1
VITAMIN C—Deficiencies in vitamin C are also associated with increased aromatase activity; doses of at least 1gm a day can be helpful in treating an elevated level of estrogen.2
CHRYSIN—Chrysin is a naturally occurring bioflavinoid that acts as an aromatase inhibitor. In controlled studies3, chrysin was found to be similar in potency and effectiveness to a pharmaceutical aromatase inhibitor used clinically to treat patients with an estrogen-dependent carcinoma. Chrysin is poorly absorbed orally, so doses range from 1-3gm/day.4  Transdermally applied chrysin is effective at a much lower dose; the recommended dosage is from 100-300mg/day. In addition, chrysin may produce anti-anxiety effects similar to diazepam but without sedation and muscle relaxation. 5
PROGESTERONE—In men, progesterone has several important roles to play in the metabolism of testosterone, estradiol and DHT. Progesterone is an aromatase inhibitor; it prevents the excess production of estradiol. 6  It also is a 5 alpha reductase inhibitor that governs the conversion of testosterone to potent dihyrotestosterone(DHT). 7  According to one article, 7 the development of benign prostatic hypertrophy (BPH) occurs when the progesterone level declines as the patient ages, and this causes the levels of estradiol and DHT to increase. The suggested dosage of transdermally applied progesterone ranges from 2-10mg daily for men.
SAW PALMETTO—Saw Palmetto is a naturally occurring nonprescription plant product derived from the berries of Serenoa repens. According to a recently published article8, saw palmetto may be safely used for BPH, and it causes no adverse effects. In this same article the mechanism of action of saw palmetto is discussed-inhibition of 5-alpha reductase enzyme, adrenergic receptor antagonism, and intraprostatic androgen receptor blockade. A randomized, placebo-controlled trial9 showed that a saw palmetto blend seems to be a safe, highly desirable choice for men with moderately symptomatic BPH.  Suggested oral dose=160mg twice a day.

NETTLE ROOT—In Germany, nettle root has been used to treat BPH for years. It is believed to act like saw palmetto in its inhibition of 5-alpha reductase enzyme. 9  Nettle root is also considered helpful because it may displace testosterone from SHBG (sex hormone binding globulin).10  Therefore it may be useful for men who have a physiologic level of total testosterone but a low level of FREE testosterone. Suggested oral dose-240mg/day, and may be combined with saw palmetto in some formulations.

INDOLE-3-CARBINOL—Indole-3-carbinol is a phytochemical found in cruciferous vegetables such as broccoli, cabbage, and cauliflower and in large quantities (up to 2 pounds daily) may be prophylactic against some forms of cancer. I3C has been researched for its ability to alter estrogen metabolism so that metabolites that are more protective against cancer are formed rather than those that are thought to be more carcinogenic. The dosage for a man weighing 180 pounds would be 490-572mg/day of I3C.11, 12
LYCOPENE—This carotenoid gives tomatoes that luscious red color. Studies have consistently shown evidence of the benefit of tomatoes was strongest for cancers of the prostate, lung, and stomach. Dr. Omer Kucuk, MD, professor of medicine and oncology at the Barbara Ann Karmanos Cancer Institute in Detroit, MI, adds clinical support to the epidemiological evidence of health benefits of tomatoes. Dr. Kucuk and colleagues followed 35 men with localized prostate cancer who were scheduled to undergo surgical removal of the prostate. For 3 weeks prior to surgery the study participants were randomly assigned to receive twice daily either 250mg of standardized tomato extract (equal to 15mg Lycopene) or no intervention. Following removal of the prostates, the glands were analyzed to determine whether there were any differences between the 2 study groups.

 The treated group had smaller tumors, and these were more likely to be confined to the prostate. Levels of serum PSA were found to decline in the Lycopene group but increased in the non-treated group. Also, the tumors showed signs of regression and decreased malignancy. Further research is warranted to establish a link between dietary supplements of natural whole tomato extract and prostate cancer prevention and treatment.13  

NOTE: The H. Lee Moffitt Cancer Center in Tampa, Florida is using 15mg Lycopene capsules in their new study #0105 “ A Randomized Pilot Clinical Trial of the Action of Lycopene in Localized Prostate Cancer: Administration Prior to Radical Prostatectomy”. The study is funded by the NCI (National Cancer Institute).
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                                               TESTOSTERONE AND HEART DISEASE RISK

While it was only recently that the relationship between cardiovascular fitness and testosterone was firmly established, evidence for the beneficial effect of testosterone has been scientifically suggested for almost 100 years. During World War I, for example, a Danish surgeon named Thorkild Rovsing removed the intact testicles of a recently killed soldier and transplanted them into the body of an old man suffering from gangrene. Inexplicably to physicians of the day, the gangrene healed.21

 Decades later, leading testosterone researcher Maurice Lesser, M.D., of the Boston University School of Medicine published the results of 100 consecutive angina pectoris patients who were treated with testosterone for at least four months. Prior to their treatment, Lesser reported that each patient had a clearly defined diagnosis of angina based on their medical history. The results showed that 91% of the patients reported either marked or moderate improvement in the number of angina attacks as compared with the pre-treatment rate.22

Following the Lesser studies, research into the cardiovascular benefit of testosterone erupted. Numerous researchers reported that cardiac function in elderly men with heart disease improved dramatically when treated with testosterone. Other studies found that testosterone effectively reduced blood pressure and improved vascular circulation.23 As late as 1993, however, the reason for these effects remained unclear.

Finally, however, in 1994 Dr. Gerald B. Phillips at Columbia University College of Physicians and Surgeons discovered the answer while conducting a cross-sectional study of 55 men who were undergoing coronary angiography. At the time of the angiography, none of these men had ever had a heart attack or stroke. When serum testosterone levels from these men were analyzed, they revealed that as testosterone levels decreased, the degree of arterial occlusion increased. Phillips observed that low testosterone levels were associated with several risk factors for heart attack such as high insulin levels, abnormal glucose metabolism, low levels of HDL cholesterol and high blood pressure. Moreover, he further proposed that the converse was also true: testosterone protects against heart disease in men.24

Since Dr. Phillips published his findings, an enormous body of research has gone on to confirm the cardiovascular benefits of testosterone.

In one of the most comprehensive studies, researchers in the Netherlands evaluated the effect of low levels of testosterone in elderly men. Known as the Rotterdam Study, this population-based investigation examined the relationship between total and bio-available testosterone with aortic atherosclerosis among 1,032 nonsmoking men and women aged 55 years and over. For six years, baseline data on the subjects was collected and evaluated and upon final examination, researchers concluded that men with the lowest levels of total and bio-available testosterone had the highest risk for severe aortic atherosclerosis. Conversely, men with the highest levels of both total and bio-available testosterone were protected against atherosclerosis.25 These results confirmed Dr. Phillips' finding that low serum testosterone is correlated with increased heart disease.

With a clear link between atherosclerosis and low levels of testosterone established, researchers have expanded their scope to examine the other cardiovascular benefits of this hormone. For example, recent studies have revealed that testosterone improves insulin sensitivity in healthy men, suggesting a role in preventing Type II diabetes.26 Other studies have found that in men with angina, supplemental testosterone therapy not only clinically 

improves symptoms but also reduces objective measurements of ischemia (impaired blood flow).27 Still more research has determined that testosterone induces vasodilatation and may be helpful in cases of chronic congestive heart failure,28 is responsible for maintaining heart muscle protein synthesis,29 and reduces the levels of harmful LDL cholesterol.30

Men with low testosterone levels tend to have these heart disease risk factors:

· High blood glucose

· High blood cholesterol

· High blood triglycerides

· High blood pressure

· High body mass index (obesity)

· Abdominal obesity

· High levels of blood clotting factors

· Low levels of blood clotting inhibitors

Testosterone can also decrease several risk factors for heart attack including:

· Reducing cholesterol

· Reducing blood sugar levels

· Decreasing visceral fat mass

· Normalizing blood clotting

 




Testosterone and Osteoporosis

Osteoporosis is a metabolic bone disease characterized by the serious loss of bone mass and microdisintegration resulting in an increased risk of fracture. Although more commonly associated with post-menopausal women, osteoporosis affects more than five million men in the United States each year.

Without a doubt, low testosterone is one of the major causes of osteoporosis in aging men. Researchers in Germany have recently published a report estimating that 50% of all bone fractures in males over 60 years old is a result of osteoporosis induced by low testosterone levels.31 Complementing that report, researchers in France studying the relationship between testosterone and male osteoporosis have found that by age 80, as much as 20% of the bone mass density of males was lost in part due to the lower levels of testosterone.32

The mechanism behind testosterone's effect on bone mass and stability was the recent topic of study for a group of Canadian researchers. According to their report, low levels of testosterone indirectly diminished bone mass by extending the longevity, generation and activity of bone-destroying osteoclast cells. The explanation for this is simply that testosterone is an inhibitor of osteoclast function. Lowering the testosterone level removes this inhibitory effect and allows osteoclasts to resorb (breakdown) bone. This study suggests that by maintaining youthful levels of testosterone, osteoclast (bone degrading) activity and the subsequent loss of bone mass can be reduced. This effect of testosterone on osteoclast activity is also of vital importance in men receiving androgen deprivation therapy for prostate cancer. Such patients have biochemical evidence of immediate bone loss. The severity of this problem has led to the use of drugs that inactivate the osteoclast; these are called bisphosphonates. Common examples of oral bisphosphonates are Fosamax and Actonel, and of intravenous bisphosphonates are Aredia and Zometa.33 When bisphosphonates are given, osteoclast activity is inhibited and bone formation is favored. It is important that such patients receive bone supplements such as Bone Assure to allow for healthy bone formation. 
Testosterone and Depression

A consistent finding in the scientific literature is that depression is frequently associated with low levels of testosterone.34 However, because practicing physicians often have only a basic understanding of testosterone deficiency, many patients suffering from its effects are misdiagnosed. Furthermore, because of the misplaced stigma associated with testosterone, psychiatrists rarely consider testosterone replacement therapy as a viable course of treatment.

Unfortunately for the patient, a common side effect of prescription antidepressants is a suppressed libido. Those suffering from depression must then choose between this drug-induced reaction and a normal sex life. If more psychiatrists tested their patients' blood for free testosterone and prescribed natural testosterone therapies when appropriate, the need for antidepressant drugs could potentially be avoided.

At Harvard University, researchers recently conducted a study to compare levels of testosterone among HIV-positive men who had HIV-related weight loss. The researchers also gave some subjects injections of testosterone to find out if supplements of this hormone had an impact on feelings of depression. The researchers found that men who had low levels of testosterone were more likely to be depressed than men who had normal levels of this hormone. Moreover, when the depressed men received regular injections of testosterone their mood significantly improved.35

Researchers at Columbia University also found evidence supporting a relationship between advanced age, low testosterone and depression. In their study, depressed men over 75 years-old were found to have on average 35 percent lower free testosterone levels than younger men. In addition, 25 percent of those tested were determined to be severely testosterone deficient. Treatment with supplemental testosterone resulted in a reduction of depressive symptoms, further demonstrating the antidepressant effects of testosterone.36

                             Testosterone and Obesity                          

Obesity is a vicious cycle. Fat cells are known to be a source of aromatase, the enzyme responsible for convert-ing testosterone into estrogen.37 Low testosterone results in the formation of abdominal fat, which in turn causes more aromatase enzyme formation and thus even lower levels of testosterone. The result is one of the most common findings of researchers studying the relationship between testosterone and obesity: obese men have low levels of testosterone and extraordinarily high levels of estrogen.38

This fact was again confirmed in a study recently published in Aging Male which stated that increased estradiol levels due to free testosterone aromatization is highly significant and positively related to body fat mass and more specifically to subcutaneous abdominal fat. Even more intriguing, the study found that obese men not only had a significantly lower testosterone level and higher levels of estradiol, but that their estrogen levels were greater than the average post-menopausal woman.39

Since research has shown that boosting the testosterone decreases the abdominal fat mass, reverses glucose intolerance and reduces lipoprotein abnormalities in the serum, it is especially important for overweight men to consider some form of testosterone therapy.

                     Super MiraForte ®

· Designed to raise testosterone levels, as well as prevent the conversion (aromatization) of testosterone to estrogen.

· Bioperine is a patented compound found in black pepper that has been shown to enhance the bioavailability and bioactivity of other substances it is consumed with. Since Chrysin has poor bioavailability, Bioperine has been added to maximize the benefit of the chrysin. Chrysin is a bioflavinoid that prevents the aromatization of testosterone to estrogen.

· Zinc also acts as an aromatase inhibitor in some men, and contributes to healthy sperm quality and mobility.

· When there is too little testosterone present, estrogen attaches to testosterone cell receptor sites throughout the body and creates many problems in aging men. In youth, low amounts of estrogen are used to turn off the powerful cell-stimulating effects of testosterone. As estrogen levels increase with age, testosterone cell stimulation may be locked in the “off” position, thus reducing sexual arousal and sensation and causing the loss of libido so common in aging men.

· High serum levels of estrogen also trick the brain into thinking that enough testosterone is being produced further slowing the natural production of testosterone. This happens when estrogen saturates testosterone receptors in the hypothalamus region of the brain. The saturated hypothalamus then stops sending out a hormone to the pituitary gland to stimulate secretion of luteinizing hormone that the gonads require to produce testosterone. High estrogen can thus shut down the normal testicular production of testosterone.

· One further complication of excess estrogen is that it increases the body’s production of sex hormone-binding globulin (SHBG). SHBG binds free testosterone in the blood and makes it unavailable to cell receptor sites. Nettle root helps lower SHBG.

· European research has identified constituents of nettle root that bind to SHBG in place of testosterone, thus reducing SHBG’s binding of free testosterone. As the authors of one study stated, these constituents of nettle root “may influence the blood level of free,i.e. active steroid hormones by displacing them from the SHBG binding site.”

· Nettle also inhibits enzymes such as 5-alpha reductase that cause testosterone to convert to DHT. It is the DHT metabolite of testosterone that is known to cause testosterone that is known to cause benign prostate enlargement, excess facial hair, and hair loss at the top of the head.

· French scientists have identified an herbal extract that has shown libido-enhancing effects in 2 human clinical studies. Muira puama comes from the stems and roots of the Ptychopetalum olacoides plant and is widely used in the Amazon region of South America as an aphrodisiac, tonic, and cure for rheumatism and muscle paralysis.

· Muira puama has been the subject of 2 published clinical studies conducted by Dr. Jacques Wayneberg, an eminent medical sexologist and author of 10 books on the subject. The first study, conducted at the Institute of Sexology in Paris under Wayneberg’s supervision, was reported in the November 1994 issue of the American Journal of Natural Mediciine. The study population consisted of 262 men complaining of lack of sexual desire or inability to attain or maintain erection. After 2 weeks, 62% of patients with loss of libido rated the treatment as having a dynamic effect, while 52% of patients with erctile dysfunction rated the treatment as beneficial. The article goes on to compare muira puama favorably to yohimbine, without the unfavorable side effect of increase blood pressure. Dr Wayneberg’s second study, entitled “Male Sexual Asthenia”, focused on sexual difficulties associated with asthenia, a deficiency state characterized by fatigue, loss of strength, or debility, all symtoms of a testosterone deficiency. The study population consisted of 100 men over 18 years of age that complained of impotence or loss of libido or both. Totals of 94 men completed the study and were evaluated. Muira puama treatment led to significantly increased frequency of intercourse for 66% of couples. Of the 46 men who complained of loss of desire, 70% reported intensification of libido. The stability of erection during intercourse was restored in 55% of patients and 66% of men reported a reduction in fatigue. Other beneficial effects included improvement in sleep and morning erection.

· Treatment with muira puama was much more effective in cases with the least psychosomatic involvement. Of the 26 men diagnosed with common sexual asthenia without noticeable sign of psychosomatic disorder, the treatment was effective for asthenia in 100% of cases, for lack of libido in 85% of cases, and for inability of coital erection in 90% of cases. The latter finding confirms the broad tonic action of muira puama on conditions of fatigue and stress-related sexual dysfunction. Since muira puama is not an artificial stimulant, it fortifies the system over a period of time. Some men report increased vitality within 2 weeks, while the full effects build over several weeks.

· Another French doctor, Dr. Rebourgeon, conducted one of the earliest scientific studies of muira puama. His research found the plant to be effective in “gastrointestinal and circulatory asthenia as well as impotence”. Three of the most respected scientific authorities on medical herbalism recommend muira puama. In published books, James Duke, Ph.D., chief of the U.S. Dept of Agriculture’s Medical Plant Laboratory, and Michael Murray, MD recommend muira puama for erectile dysfunction or lack of libido. 

In addition, Daniel Mowrey, PhD. In Herbal Tonic Therapies stated, “ Based on the clinical reports documenting the libido and energy enhancing effects of muira puama, it is possible that this herb induces these positive changes by favorably altering the hormone balance in aging men, i.e., increases free testosterone and/or suppresses excess estrogen”.

· Life Extension Foundation sponsored clinical studies to assess the effects of specific supplements on blood levels of testosterone, estrogen, and SHBG. The nutrients tested included various combinations of chrysin, nettle root, maca, gingerroot, muira puama, and zinc, along with piperine to enhance the absorption of the chrysin. The results from the first study showed that 9 out of 10 men experienced a significant reduction in serum estradiol levels after only 30 days, compared to baseline. In this brief study, total testosterone increased in only 4 of the 10 men studied. A more comprehensive study incorporating a different combination of nutrients resulted in 8 out of 8 men experiencing increases in free testosterone while levels of the undesirable SHBG declined in 7 out of 8 men, compared to baseline. Estrogen and other blood parameters were not significantly altered in this study. A third study was undertaken to evaluate still another combination of nutrients. It revealed that after 30 days 12 out of 17 men experienced an increase in total testosterone and 11 out of 17 showed an increase in free testosterone, compared to baseline. Again, other blood parameters were not significantly altered. Based on the results of these studies, a formula called Super MiraForte as developed that contains the combination of chrysin, nettle root, muira puama, piperine, and other nutrients that showed the most potent effects in boosting free testosterone and suppressing estrogen in aging men. For those who would prefer to avoid testosterone-boosting and estrogen-suppressing drugs, 4 capsules a day of Super MiraForte may be considered.

· Super mira forte can be obtained at Murray Avenue Apothecary at 4227 Murray Avenue, Pittsburgh, Pa. 15217

Note- Super MiraForte should not be used in women or in men with prostate cancer

Studies Indicating That Testosterone Does Not Cause Prostate Cancer

Study 1"This nested case-control study was based on the cohort of men who donated blood to the Janus serum bank at Oslo University Hospital between 1973 and 1994. Cancer incidence was ascertained through linkage with the Norwegian Cancer Registry. The study included sera from 59 men who developed prostate cancer subsequent to blood donation and 180 men who were free of any diagnosed cancer in 1994 and were of similar age and had similar blood storage time. Neither testosterone, DHT, nor the ratio of testosterone to DHT was associated with risk of developing prostate cancer. These results showed no association, positive or negative, between androgens measured in serum and the subsequent risk of developing prostate cancer" (Vatten et al. Cancer Epidemiology Biomarkers Prev. 1997 Nov; 6(11): 967-9 (212). Study conducted at Department of Community Medicine and General Practice, University Medical Center, Trondheim, Norway [lars.vatten@medisin.ntnu.no])

Study 2 "We conducted a nested case-control study in a cohort of 6860 Japanese-American men examined from 1971 to 1975. At the time of examination, a single blood specimen was obtained, and the serum was frozen. After a surveillance period of more than 20 years, 141 tissue-confirmed incident cases of prostate cancer were identified, and their stored sera and those of 141 matched controls were assayed for total testosterone, free testosterone, dihydrotestosterone, 3-alpha-androstanediol glucuronide, androsterone glucuronide, and androstenedione. The findings of this study indicate that none of these androgens is strongly associated with prostate cancer risk" (213) (Nomura et al. Cancer Epidemiol. Biomarkers Prev. 1996 Aug; 5(8): 621-5. Study conducted at Japan-Hawaii Cancer Study, Kuakini Medical Center, Honolulu, HI 96817).

Study 3 "Prostate cancer was identified in 14% (11/77) of the entire group and in ten men (29%) aged 60 years or older. The median age for men with cancer was 64 years. No significant differences were noted between the cancer and benign groups with regard to PSA level, PSA density, prostate volume, total testosterone level, or free testosterone level. A high prevalence of biopsy-detectable prostate cancer was identified in men with low total or free testosterone levels despite normal PSA levels and results of digital rectal examination. These data suggest that (1) digital rectal examination and PSA levels are insensitive indicators of prostate cancer in men with low total or free tes-tosterone levels, and (2) PSA levels may be altered by naturally occurring reductions in serum androgen levels" (213) (Morgentaler et al. J. Am. Med. Assoc. 1996 Dec 18; 276(23): 1904-6. Study conducted at Division of Urology, Beth Israel Hospital, Harvard Medical School, Boston, MA 02215).

Study 4 "We conducted a prospective nested case-control study to evaluate the relationships of serum androgens and estrogens to prostate cancer using serum collected at baseline for the Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study. None of the individual androgens or estrogens was significantly related to prostate cancer. These results do not support a strong relationship of serum androgens and estrogens with prostate cancer in smokers" (189) (Dorgan et al. Cancer Epidemiol. Biomarkers Prev. 1998 Dec; 7(12): 1069-74. Study conducted at Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, MD 20892-7374 [jd7g@nih.gov]).

Study 5 "We report a nested case-control study of serum bio-markers of 5-alpha-reductase activity and the incidence of prostate cancer. From a cohort of more than 125,000 members of the Kaiser Permanente Medical Care Program who underwent multiphasic health examinations during 1964-1971, we selected 106 incident prostate cancer cases. A control was pair matched to each case on age, date of serum sampling, and clinic location. The adjusted odds ratios and 95% confidence intervals for a one quartile score increase were 1.00 for total testosterone (1.00 = no increased risk), 1.14 for free testosterone, 1.13 for androsterone glucuronide, and 1.16 for 3-alpha-diol G" (190) (Guess et al. Cancer Epidemiology Biomarkers Prev. 1997 Jan; 6(1): 21-4. Study conducted at Department of Epidemiology, School of Public Health, University of North Carolina, Chapel Hill, NC 27599-7400).

Study 6 "Serum samples were obtained from 6860 men during their study examination from 1971-1975. After a surveillance period of about 14 years, 98 incident cases of prostate cancer were identified. Their stored sera and that of 98 matched controls from the study population were tested for the following: testosterone, dihydrotestosterone, estrone, estradiol, and sex hormone globulin. There was a suggestion that serum dihydrotestosterone levels were lower and the testosterone/dihydrotestosterone ratios were higher in the prostate cancer cases compared with their controls. However, none of these associations or that of the other hormones was strongly significant" (191) (Nomura et al. Cancer Res. 1988 Jun 15; 48(12): 3515-7. Study conducted at Japan-Hawaii Cancer Study, Kuakini Medical Center, Honolulu, HI 96817).

Study 7  "A case-control study of prostatic cancer was carried out to examine the association between selected physical characteristics and factors related to sexual development and behavior and the risk for this disease. The levels of testosterone (T), dihydrotestosterone, salivary testosterone and T/SHBG (sex hormone binding globulin) did not vary with age. Older men had higher estradiol (estrogen) levels. Further, little association between hormone levels and risk factors was found, except for married subjects having increased serum androgens and heavy subjects having decreased serum androgens (not significant)" (192) (Hayes et al. Eur. J. Cancer Prev. 1992 Apr; 1(3): 239-45. Study conducted at Department of Urology, Erasmus University, Rotterdam, the Netherlands).

Study 8  "A population-based nested case-control study was conducted to determine the relation of prediagnostic serum levels of testosterone, dihydrotestosterone, prolactin, follicle-stimulating hormone, luteinizing hormone, estrone, and estradiol to the risk of subsequent prostate cancer. Serum specimens of study subjects were available from a blood collection campaign in Washington County, Maryland, in 1974. There were no significant differences in levels of these hormones between cases and controls, although elevated levels of luteinizing hormone and of testosterone/dihydrotestosterone ratios were associated with mild increased risks of prostate cancer" (194) (Hsing et al. Cancer Epidemiol. Biomarkers Prev. 1993 Jan-Feb; 2(1): 27-32. Study conducted at National Cancer Institute, Division of Cancer Etiology, Bethesda, MD 20892).

Study 9 "The possible relationship between changes in peripheral hormone levels and the occurrence of prostatic pathology was studied in a case-control study involving estimation of various plasma hormones in 368 Dutch and 258 Japanese men, who were grouped as controls and patients with benign prostatic hyperplasia, focal prostatic carcinoma, or clinically evident prostatic carcinoma. There were no significant differences in plasma androgen levels between Japanese or Dutch prostate cancer cases and their respective control subgroups. These findings do not support a correlation between the lower plasma testosterone levels and a lower incidence of prostate cancer in the Japanese men. Furthermore, no significant differences were found between salivary levels of testosterone or the ratio between testosterone and SHBG in the various Dutch subgroups. In Japanese benign prostatic hyperplasia patients, the testosterone to SHBG ratio was significantly increased. In conclusion, the results of this retrospective, cross-sectional study do not indicate that hormonal levels play a primary role in the origin or promotion of prostatic abnormalities" (195) (de Jong et al. Cancer Res. 1991 Jul 1; 51(13): 3445-50. Study conducted at Department of Endocrinology and Reproduction, Erasmus University, Rotterdam, the Netherlands).

Study 10  "Frozen serum samples were analysed for PSA, DHT, testosterone and SHBG, and compared to the diagnosis and tumor stage, grade, and ploidy. DHT levels were slightly lower in patients with prostate cancer but the difference was not statistically significant. There was a trend towards lower DHT values in more advanced tumors. Testosterone levels were lower in patients with cancer than in the control group, but the differences were not significant. There was no correlation between testosterone levels, tumor stage, and ploidy. The testosterone/DHT ratio tended to be higher in patients with more advanced tumors. SHBG levels were lower in patients with cancer than in controls, but the differences were not statistically significant. There were no systematic variations of tumor stage, grade, and ploidy. Within a group, DHT 

levels tended to be lower among cases and in those with more advanced tumors. No systematic variation was found in the levels of testosterone or SHBG" (197) (Gustafsson et al. Br. J. Urol. 1996 Mar; 77(3):  433-40. Study conducted at 

Department of Urology, Karolinska Institute at Stockholm Soder Hospital, Sweden).

Study 11  "Index cases and their brothers and sons had a significantly lower mean plasma testosterone content than controls of comparable age. Preliminary data suggest that the metabolic clearance rate of testosterone and the conversion ratio of testosterone to estradiol are relatively high in probands. The observations indicate that familial factors are potent risk factors for the development of prostatic cancer. They also suggest that plasma androgen values in families with prostatic cancer cluster in the lower range of normal and that plasma sex-steroid content is more similar in each brother with or without prostatic cancer than among non-brothers" (198) (Meikle et al. Prostate 1985; 6(2): 121-8).

Study 12  "Baseline sex hormone levels were measured in 1008 men ages 40-79 years who had been followed for 14 years. There were 31 incident cases of prostatic cancer and 26 identified from death certificates with unknown dates of diagnosis. In this study, total testosterone, estrone, estradiol, and sex hormone-binding globulin were not related to prostate cancer, but plasma androstenedione showed a positive dose-response gradient" (199) (Barrett-Connor et al. Cancer Res. 1990 Jan 1; 50(1): 169-73. Study conducted at Department of Community and Family Medicine, University of California, San Diego, La Jolla, CA 92093).

Study 13  "The hypothesis that serum concentrations of pituitary hormones, sex steroid hormones, or sex hormone-binding globulin (SHBG) affect the occurrence of prostatic cancer was tested in a consecutive sample of 93 patients with newly diagnosed, untreated cancer and in 98 population controls of similar ages without the disease. Remarkably close agreement was found for mean values of total testosterone (15.8 in cases and 16.0 in controls), and free testosterone (0.295 and 0.293, respectively), with corresponding odds ratios for the highest vs. lowest tertile of 1.0 (1.00 = no increased risk) for testosterone and 1.2 for free testosterone. Similar close agreement between cases and controls was found for serum concentrations of estradiol, androstenedione, and SHBG, although the mean estradiol level was nonsignificantly lower among cases" (200) (Andersson et al. Br. J. Cancer 1993 Jul; 68(1): 97-102. Study conducted at Department of Urology, Orebro Medical Center Hospital, Sweden).  

Study 14  "Modest depression of serum testosterone and estradiol was noted for prostate cancer patients compared to clinic controls, although the differences were not statistically significant. This depression was interpreted to be a likely 

result of the malignant process rather than a cause of it" (202) (Hulka et al. Prostate 1987; 11(2): 171-82. Study conducted at Department of Epidemiology, School of Public Health, University of North Carolina at Chapel Hill, NC 27514).

Study 15"The prostate cancer patients had a slightly lower mean free testosterone and mean estradiol/free T ratio than the BPH patients. The mean 

estradiol/free tes-tosterone ratio was significantly higher in the BPH patients and in the PC patients than in the young controls. It seems possible that the observed age-dependent significant increase in plasma estrogen concentration in the BPH patients may act as a protective factor against prostatic cancer" (203) (Rannik-ko et al. Prostate 1983; 4(3): 223-29).Study 16"A fourfold higher relative risk for the development of prostatic cancer was observed for brothers of prostatic cancer cases compared to their brothers-in-law and males in the general population of the state of Utah. Probands and their brothers, and sons of the patients with the disease, had significantly lower plasma tes-tosterone levels than controls of comparable age. This is the first documentation indicating that familial (possibly genetic) factors are potent risk factors for predisposing men to the development of prostatic cancer and in regulating the plasma content of androgens. Our results indicate that plasma androgen levels in families with prostatic cancer are clustered in the lower range of the normal population. They also suggest that plasma androgen content is more similar within each family with cancer than among families without cancer" (204) (Meikle et al. J. Clin. Endocrinol. Metabol. 1982 Jun; 54(6): 1104-1108).

Testosterone information for men




From Eugene Shippen, The Testosterone Syndrome

· First, testosterone is not just a "sex hormone." It should be seen as a "total body hormone," affecting every cell in the body. The changes seen in aging, such as the loss of lean body mass, the decline in energy, strength, and stamina, unexplained depression, and decrease in sexual sensation and performance, are all directly related to testosterone deficiency. Degenerative diseases such as heart disease, stroke, diabetes, arthritis, osteoporosis, and hypertension are all directly or indirectly linked to testosterone decline (220-223). Secondly, testosterone also functions as a pro-hormone. Local tissue conversion to estrogens, dihydrotestosterone (DHT), or other active metabolites plays an important part in cellular physiology. 

· Excess estrogen seems to be the culprit in prostate enlargement. Low testosterone levels are in fact associated with more aggressive prostate cancer (201, 205, 224-229). While fear of prostate cancer keeps many men from testosterone replacement, it is in fact testosterone deficiency that leads to the pathology that favors the development of prostate cancer. 

· Testosterone improves cellular bioenergetics. It acts as a cellular energizer. Since testosterone increases the metabolic rate and aerobic metabolism, it also dramatically improves glucose metabolism and lowers insulin resistance (76, 80, 230). 

· Another myth is that testosterone is bad for the heart. Actually, low testosterone correlates with heart disease more reliably than does high cholesterol (19, 231). Testosterone is the most powerful cardiovascular protector for men. Testosterone strengthens the heart muscle (232); there are more testosterone receptors in the heart than in any other muscle. Testosterone lowers LDL cholesterol and total cholesterol (69, 81, 111) and improves every cardiac risk factor. It has been shown to improve or eliminate arrhythmia and angina (9, 106, 113-115, 233, 266). Testosterone replacement is the most underutilized important treatment for heart disease. 

· Testosterone shines as a blood thinner, preventing blood clots (32). Testosterone also helps prevent colon cancer (235, 236). 

· Previous research on testosterone used the wrong form of replacement. Injections result in initial excess of testosterone, with conversion of excess to estrogens. Likewise, total testosterone is often measured instead of free testosterone, the bioavailable form. Some studies do not last long enough to show improvement. For instance, it may take six months to a year before the genital tissue fully recovers from atrophy caused by testosterone deficiency, and potency is restored. 

· Physicians urgently need to be educated about the benefits of testosterone and the delicate balance between androgens (testosterone) and estrogens. Each individual has his or her own pattern of hormone balance; this indicates that hormone replacement should be individualized and carefully monitored. 

**References available upon request

fACTORS CAUSING THE ESTROGEN- TESTOSTERONE IMBALANCE IN MEN
If your blood/saliva tests reveal high estrogen and low testosterone, here are the common factors involved:

Excess "Aromatase" Enzyme
As men age, they produce larger quantities of an enzyme called aromatase. The aromatase enzyme converts testosterone into estrogen in the body (17, 240, 241, 244, 245). Inhibiting the aromatase enzyme results in a significant decline in estrogen levels while often boosting free testosterone to youthful levels. Therefore, an agent designated as an "aromatase inhibitor" may be of special value to aging men who have excess estrogen.

Liver Enzymatic Activity
A healthy liver eliminates surplus estrogen and sex hormone-binding globulin. Aging, alcohol, and certain drugs impair liver function and can be a major cause of hormone imbalance in aging men. Heavy alcohol intake increases estrogen in men and women (54, 246, 285).

Obesity
Fat cells create aromatase enzyme and especially contribute to the buildup of abdominal fat (241, 242). Low testosterone allows the formation of abdominal fat (47, 239, 248), which then causes more aromatase enzyme formation and thus even lower levels of testosterone and higher estrogen (by aromatizing testosterone into estrogen). It is especially important for overweight men to consider hormone modulation therapy.

Zinc Deficiency
Zinc is a natural aromatase enzyme inhibitor (247). Adequate amounts of zinc (30-90 mg a day).


Lifestyle Changes
Lifestyle changes (such as reducing alcohol intake) can produce a dramatic improvement in the estrogen-testosterone balance, but many people need to use aromatase-inhibiting agents to lower estrogen and to improve their liver function to remove excess SHBG. Aromatase converts testosterone into estrogen and can indirectly increase SHBG.  SHBG binds to free testosterone and prevents it from exerting its biochemical effects in the body.
The Role of Zinc in Men's Health
Commonly used to manage colds, zinc is one of the most important supplements for men’s health. A key mineral in male sexual function and a protector nutrient against prostate cancer, zinc is involved in more than 300 enzymatic biological processes in the body.1-3 The mineral also has a critical role in preventing or delaying degenerative processes such as arthritis, heart disease, cancer, and premature aging, and it is necessary for the formation of RNA and DNA.1 Repairing damaged DNA with the polymerase ADP-ribose requires zinc in its processes.4 
As the male diet has changed over time, a reduction in the average daily intake of zinc from 43.4 to 12.5 mg has resulted.5 According to a study by the U.S. Department of Agriculture, Americans consume less than 80% of the recommended dietary allowance of zinc.1 This is an important reason to suspect zinc deficiency in patients. 

An increasing number of men are using vitamin, mineral, and herbal supplements without notifying their physicians.6 This provides pharmacists with an opportunity to intervene, counsel patients, and communicate with physicians. By broadening their knowledge of natural therapies, pharmacists can take a proactive role and educate patients on the risks and benefits of using supplements. 

How Zinc Works
Zinc has a broad range of functions in the human body. The mineral helps metabolize alcohol through the enzyme alcohol dehydrogenase and assists alkaline phosphatase in hydrolyzing phosphate groups. Zinc is also a cofactor for angiotensin-converting enzyme (ACE), which helps regulate blood pressure and maintain salt balance. In addition, carbonic anhydrase requires zinc for the conversion of carbon dioxide and bicarbonate, and protein cannot be properly digested without carboxypeptidase A and B, which need zinc.4 

The mineral has a protective and healing effect on peptic ulcers because it increases mucin production.3 Since the fructose-1,6 diphosphatase enzyme reactions are zinc-dependent, zinc is necessary for gluconeogenesis.5 Detoxification of aldehydes involves glyoxalase, which also requires zinc.4 Delta-6-desaturase enzyme, a gateway for the flow of fatty acids, is zinc-dependent as well.7 
Almost all aspects of insulin metabolism involve zinc, from synthesis to secretion

and utilization.3 The molecule insulin actually contains zinc.4 In addition, zinc has a protective effect against beta cell destruction.3 Studies have shown that the urinary output of the mineral is generally high in the diabetic population.3 Zinc supplementation has also improved the wound healing and insulin levels of patients with diabetes mellitus, both types 1 and 2.3  
Zinc is a necessary cofactor in the conversion of T4 to T3, as well as a cofactor for many enzymes that catalyze reactions which remove oxygen radicals.8 Zinc is therefore considered an antioxidant.7 Superoxide dismutase enzyme is the only reaction in which zinc is the primary antioxidant.9 Zinc is also antagonistic to toxic elements such as cadmium, mercury, and lead and can play a role in heavy metal detoxification.4 
Deficiency Symptoms
For the aging male population, zinc supplementation can be indicated for several reasons. The mineral, which inhibits the activity of the 5-alpha reductase enzyme that irreversibly converts testosterone to dihydrotestosterone, may be helpful in the treatment of benign prostatic hyperplasia.3 Zinc also has a critical role in male sexual function and is necessary for all aspects of male reproduction, including hormone metabolism and sperm formation and motility.3 

In men, zinc deficiency syndromes can present in different ways. Low testosterone and low sperm counts may be signs of a zinc deficiency.3 Men with excessive estrogen levels despite normal testosterone levels may also lack the mineral.10 Increased estrogen levels result from elevated amounts of the aromatase enzyme which converts testosterone to estrogen.10 Zinc supplementation can restore hormone levels by inhibiting the aromatase enzyme.10 Deficiency may also be a factor in the development of Alzheimer’s disease.3 Zinc is concentrated in the liver, pancreas, kidneys, bone, voluntary muscles, and portions of the eye, skin, hair, and nails.2 In males, the highest concentration of zinc is in the prostate gland.11 

Gustin, a salivary protein containing zinc that is secreted by the parotid glands, helps distinguish the specific tastes of metals.12,13 When an individual has low levels of zinc, the body produces less gustin. A common sign of zinc deficiency is hypogeusesthesia, an abnormally diminished acuteness of the sense of taste.12 To help determine if a patient is deficient in zinc, pharmacists can administer a simple zinc taste test.13,14 The tear-out below lists the common symptoms of zinc deficiency and can be used to prescreen patients. 



To administer a zinc taste test, only medicine cups and a prepared zinc solution are needed. Zinc solutions such as Zinc Chk (Apex Energetics) can be purchased by the pharmacy. A 0.1% zinc sulfate heptahydrate solution can also be compounded by the pharmacist for this purpose. It is important to confirm that your state law allows the administration of your compounded product versus the manufactured test.

For 30 minutes prior to the test, the patient must refrain from consuming food or drink and from chewing gum. Under pharmacist supervision, the patient is instructed to swish 1 tablespoon of the solution in the mouth for four seconds before swallowing. The patient should raise his hand when he first tastes the preparation, and after swallowing he is questioned about the strength of the taste.13,14 The Table lists the interpretation of zinc taste test results. 
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