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Abstract

Background: The use of alternative therapies like herbs and dietary supplements is very common among hypertensive and diabetic patients all over
the globe. Hypertension is a silent disease that causes increase in cardiovascular, cerebrovascular, renal morbidity and mortality whereas diabetic
complications cause heart attack, stroke, blindness and kidney disease. These are serious and chronic metabolic disorders that have a significant
impact on the hedth, quality of life, and life expectancy of patients, as well as on the health care systems. Orthodox drugs used for the treatment of
hypertension and diabetes produce side effects such as headache, nausea, vomiting, stomach pain, constipation, diarrhea, weakness, fatigue and
erectile dysfunction. The need for considering alternate therapies in the form of dietary supplements known to promote good health, having little or no
side effects therefore arises.

Materials and methods: This review was carried out using comprehensive and systematic literature reports on the concurrent use of dietary
supplements in the management of diabetes and hypertension. Empirical searches were conducted using Google scholar (http:// scholar. google.com),
and Science Direct (http://www.science direct.com). In addition to these databases, the University database was aso used. Searches were also
undertaken using keyword combinations such as dietary supplements and the names of the diseases in question.

Result and Discussion: This review chronicled the therapeutic values of vitamins, minerals, amino acids, fruits, vegetables, herbs and other botanicals
used as dietary supplements. Results show that these supplements provided better and safe substitutes to toxic and expensive conventional drugs.
Generaly dietary supplements are free from mgjor side effects, readily available and affordable. It is envisaged that the use of dietary supplement will
promote good health and improve the status of hypertensive and diabetic patients.

Conclusion: Medical doctors are therefore encouraged to incorporate dietary supplements into the regimen employed for hypertension and diabetes
management.
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I ntroduction

The practice of using nature as pharmacy dates back to antecedent/s and continues till date as many of the medications currently in use are
derived from plants. Dietary supplements are food products, extracts or concentrates that are intended to supplement diets because they contain certain
dietary ingredients such as vitamins, minerals, herbs, and amino acids (Halsad, 2003). They are usually found in many forms including tablet, capsule,
powder, liquid, bar, soft-gel and gel-cap.

Dietary supplements are generaly regarded as classes of foods not drugs. This is because like foods, most dietary supplements are not
screened for safety and effectiveness following their removal from the regulatory authority of the Federal Food, Drug and Cosmetic Act of 1958. This
prevents dietary supplements labels from assertions showing their intended ability to treat, diagnose, mitigate, prevent or cure diseases (DSHEA,
1994). The line between permissible and impermissible health claims for supplements is not aways clear to the consumer, who naturaly may
misunderstand the apparent bounty of medicinal-sounding risk-free benefits. However, while many supplements may be beneficia, they are not
without risks. Generally, severa claims have been put forward regarding the beneficia attributes of dietary supplements including prevention of acne,
reduction of fats, low cholesterol content, rich fibre content, and the promotion of healthy skin (DSHEA, 1994).

Dietary supplements occur in different forms ranging from vitamins, minerals, amino acids and botanicals. Vitamins are organic compounds

that cannot be synthesized by the body, but are necessary for its proper functioning. There are two types of vitamins namely; fat soluble and water
soluble vitamins. Fat soluble vitamins are A, D, E and K which can be stored in the body for future use. Vitamins B and C are water soluble that
cannot be stored by the body and therefore need to be replenished regularly through diet in order to avoid deficiencies which can interfere with normal
metabolic processes and cause severe illness (Bellow and More, 2012). For instance, pellagra and beriberi diseases result from niacin (vitamin B3),
and thiamin (vitamin B1) deficiencies while scurvy is a disorder arising from ascorbic acid (vitamin C), deficiency (Beckman et al., 2001; Gaede et
a., 2001; Pemberton, 2006).
Minerals are inorganic elements derived from soil and water which are absorbed by plants and eaten by animals. Some of these minerals are required
in large amounts by the body e.g. calcium for bone devel opment. Others like chromium, copper, iron, selenium and zinc often called trace minerals are
needed in very small amounts. These minerals are chemica elements required by al living organisms along with carbon, hydrogen, nitrogen and
oxygen for proper growth and devel opment (Soetan et al., 2010).

Amino acids are the building blocks of proteins and they can be categorized into three groups namely indispensable (essential), conditionally
indispensable and dispensable (non-essential). Indispensable amino acids must be consumed in the diet while conditionally indispensable amino acids
can be synthesized by human body under most conditions but may require dietary supplementation under certain patho-physiological conditions such
as catabolic stress or neonatal prematurity (Morris et al., 2002). Five amino acids are dispensable, meaning that they can be synthesized from other
amino acids or complex metabolites (Engelhart et al. 2002).

Other dietary supplements include metabolites and extracts. Metabolites are substances that are produced by metabolic actions or are
necessary for metabolic processes while extracts are substances usually biologically active ingredients of plant or animal tissues prepared by the use of
solvents to separate the substance from the original material. A herbal remedy is a plant or plant part (root, flower, leaf, and fruit), that is used for its
medicinal or therapeutic properties (Awoyemi et al., 2012). The potency of herbal products varies depending on each plant’s growing conditions, level
of maturity when harvested and the processes used to dry and store each ingredient.
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The popularity and increase in the use of dietary supplements have been reported by the media, government agencies and published studies
in medical journas (De Smet, 2000; Litovitz et al., 2001; Spencer, 2004; Wise, 2004). Reports showed significant difference/s in dietary supplement
usage by age, with higher prevalence in older age groups for al supplements and for single ingredient vitaming/minerals. There is also a significant
difference in supplement use by sex, with women having the upper hand than men for all supplements except herbs and botanicals. A significant
difference also exists with respect to race/ethnicity, with higher use amongst whites than any other groups for al supplements including
multivitamingminerals. Household income as well as the level of education of users aso shows some level of significance difference for all
supplement, multivitaming/multi-minerals and herbs users (Timbo et al., 2006).

M ethodol ogy

This review was carried out by a comprehensive and systematic literature search on the concurrent use of dietary supplements in the
management of diabetes and hypertension. Empirical researches were conducted using Google scholar (http:// scholar. google.com) and Science Direct
(http://www.science direct.com). In addition to these databases, the University of Fort Har€'s online database were also used. Significant inquiries
were a so made using keyword combinations such as dietary supplements and the names of the diseases in question.

Specific disease and types of dietary supplements used in its management

Dietary supplements used in the management of Hypertension includes cod liver oil, garlic, Co-enzyme Q10, beta glucan, lipoic acid, whole
grains, vitamins E, B6, C, potassium, magnesium, sodium, polyphenol, botanicals and vanadium.
Dietary supplements used in the management of Diabetes includes Alpha-lipoic, chromium, omega 3 fatty acids, polyphenols, garlic, magnesium, co-
enzyme Q10, vanadium, folic acid, selenium, vitamins B6, C and E, zinc and copper.

Hypertension

Hypertension is a highly prevalent chronic medical condition in which blood pressure in the arteries is elevated (Tabassum and Ahmad,
2011). It is a global health burden affecting both developed and developing countries (Kearney et a., 2005). The condition is becoming an
increasingly common problem and this may be attributed to the increasing longevity and prevalence of contributing factors such as obesity, physical
inactivity and unhealthy diets (Singh et al., 2000; Yusuf et a., 2001). It is a silent disease, which if untreated or sub-optimally controlled, could lead to
increase in cardiovascular, cerebrovascular as well as renal morbidity and mortality.

The proportion of global disease burden attributed to hypertension is substantially affecting 32% of men and 30% of women aged 16 and
above in England (WHO, 2003; Huisman et a., 2004). The high prevalence of hypertension globally contributes to the present anticipated pandemic
of cardiovascular diseases (CVD), which is of particular concern in developing countries (Kearney et a., 2005). The control of hypertension, together
with other associated risk factors such as dyslipidemia and diabetes mellitus, constitute the idea approach to primary prevention of atherosclerotic
disease, and remains a mgor chalenge for communities. The trend towards comprehensive cardiovascular risk factor management is the
internationally accepted model of care (WHO, 2002).

Hypertension is more prevalent in men than in women and even more in those of low socio-economic status though menopause tends to
decrease this difference (Carretero and Oparil, 2000). This gender disparity is common in hypertension (Du et a., 2006). Before menopause, blood
pressure (BP) is significantly lower in women than in age-matched men. However, the incidence/s of hypertension increases dramatically in women
following menopause, eventually approximating the incidence in men (Kotchen et a., 1982; Spence, 1996). Although the mechanism underlying this
increase is unknown, the loss of oestrogen traditionally has been considered the primary factor (Kearney et a., 2005).

Dietary supplements used in the management of hypertension

Dietary interventions have been shown to reduce the occurrence of high blood pressure (Appel et a., 2006). In the United States, the
combined use of herbal supplements as home remedies for the management of hypertension was put at 48% (Mansoor, 2001). Furthermore, in a
survey performed within a primary care setting in Alabama, 41% of patients were taking nutritional supplements and 26% were taking herbal products
(Phillips and Osborne, 2000). In another report by Winslow and Kroll (1998), up to 90% of hypertensive patients take either over-the-counter
medications or supplements depending on the definitions used.

Studies in other patient populations including those suffering from hypertension have also shown a significant prevalence of supplements,
herbs and other alternative therapy use (Gulla and Singer, 2000; Cappuccio et al., 2001). It is therefore a common practice among patients attending a
medical care setting to use dietary supplements. Unfortunately, most patients do not reveal the use of such treatments to their health care providers
(Gullaand Singer, 2000). Common dietary supplements used in the management of hypertension, their health benefits and limitations are presented in
Table1.

Dietary folate and plasma ascorbic acid have been found to be inversely associated with blood pressure in observational studies (Forman et
a., 2005). However, intervention trials with vitamin C yielded inconsistent results (Ness et d., 1997). While in two small trids, folic acid was
effective at lowering blood pressure, the finding of alower risk of elevated blood pressure in the multiple supplement groups suggests that there was a
relationship between these nutrients and blood pressure (van Dijk et al., 2001; Mangoni et d., 2002).

Some studies have reported the concurrent use of dietary supplements and conventional antihypertensive drugs. For example, Co-enzyme
Q10 has been reported to exhibit significant reduction of systolic blood pressure (SBP), and diastolic blood pressure (DBP), when added to
conventional antihypertensive drugs (Singh et d., 1999; Rasmussen et a., 2012). Similarly, the systolic blood pressure (SBP) and diastolic blood
pressure (DBP) were reported to have decreased by 6 mm Hg and 5 mmHg respectively in a trial where hypertensive men received fish oil
(eicosapentaenoic acid, docosahexaenoic acid) for 4 months followed by a2 month reassessment period (Prisco et a., 1998).

Diabetes

Diabetes, borrowed from a Greek word meaning siphon, is a metabolic disorder marked by high levels of blood glucose resulting from
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defects in insulin production, insulin action or both which can lead to serious complications and premature death (Afolayan and Sunmonu, 2010).
However, people with the condition, working together with their support network and their health care providers can take steps to control the disease
and lower the risk of complications.

Diabetes mellitus is a serious disease that has a significant impact on the health, quality of life and life expectancy of patients as well as the
health care system (Dey et al., 2002). It is a disorder affecting the metabolism of carbohydrates, fats, proteins and electrolytes in the body leading to
acute, sub-acute and chronic complications (Rang et a., 1991). Hyperglycemia, ketoacidosis and non ketotic syndromes are some of the complications
of acute diabetes (Knentz and Nattras, 1991), while thirst, polyuria, visua blurriness, weight loss and lack of energy are experienced in sub-acute
diabetes incidence (Kumar and Clark, 2002). Chronic hyperglycemia complication causes bonding of a protein or lipid molecules with a sugar
molecule (glycation) which may eventually affect the eye, kidney, nerves and arteries (Sharma, 1993; Afolayan and Sunmonu, 2010).

Three main forms of diabetes were recognized by the world Health Organization; these are type 1, type 2, and gestational diabetes (WHO,
1999). These three forms of diabetes showed common symptoms but differs in their causes, diagnosis, population distribution and treatment. The
causes of diabetes are due to the beta cells of the pancreas being unable to produce sufficient insulin to prevent hyperglycemia (Rother, 2007). Type 1,
diabetes previoudly called insulin-dependent diabetes mellitus (IDDM), or juvenile-onset diabetes is usually due to auto-immune destruction of the
pancreatic beta cells which produce insulin. It develops when the body's immune system destroys pancreatic beta cells, the only cellsin the body that
produce the hormone insulin that regulates blood glucose (Holt, 2004). People with type 1 diabetes must have insulin delivered by injection or a pump.
It usualy strikes children and young adults, although disease onset can occur at any age. Type 2 previously called non-insulin-dependent diabetes
mellitus (NIDDM), usualy begins as insulin resistance, a disorder in which the cells do not use insulin properly (Holt, 2004). It is characterized by
tissue-wide insulin resistance and varies widely; it sometimes progresses to loss of beta cell function. As the need for insulin rises, the pancreas
gradually loses its ability to produce insulin. Type 2, diabetes is associated with older age, obesity, family history of diabetes, history of gestational
diabetes, impaired glucose metabolism, physical inactivity, and race/ethnicity. Gestational diabetes occurs during pregnancy, it is similar to type 2,
diabetes, which involvesinsulin resistance. The hormones of pregnancy cause insulin resistance in those women genetically predisposed to developing
this condition.

The World Health Organization (WHO) estimated diabetes in adults to be around 173 million, and about two-thirds of these patients livein
developing countries (Wild et a., 2004; Sunmonu and Afolayan, 2013). The prevalence of diabetes is on the increase worldwide, and this is still
expected to increase by 5.4% in 2025 (Moller and Flier, 1991; Sunmonu and Afolayan, 2013). Women suffer from diabetes in both developed and
developing countries. Approximately, 2.1 million women die of diabetes each year in the world, making diabetes the ninth leading cause of death
among women (IDF, 2011). Increase in sedentary lifestyle, consumption of energy-rich diet and obesity are some of the factors causing the rise in the
number of diabetics. According to the American Diabetes Association (1997), Asia and Africa are regions with the greatest potential where diabetics
could rise to two or threefold above the present level (Sunmonu and Afolayan, 2010).

Dietary supplements used in the management of diabetes

The management of diabetic condition has advanced considerably over the past 50 years. Today, people living with diabetes are able to use
advanced equipment and treatments such as electronic monitors which gives accurate readings of their glucose levels. There are aso insulin pumps
about the size of abeeper, strapped to a belt which gives measured insulin injections under the skin. Despite this development, dietary supplements are
still used to a very large extent in the management of diabetes (Table 2). Some dietary supplements that have been studied in clinical trias include
alpha-lipoic acid, chromium and omega-3 fatty acids (Martin et al., 2006).

Alpha-lipoic acid (ALA), aso known as lipoic acid or thioctic acid and acts as an antioxidant substance that protects against cell damage.
ALA has been researched for its effect on insulin sensitivity, glucose metabolism and diabetic neuropathy (Jacob et a., 1996). Diabetic patients also
take chromium in an effort to improve their blood glucose control. Chromium supplementation in diabetics has been researched but not with some
controversies. While some researchers have found benefits, others have indicated little or no benefits (Cefalu and Hu, 2004). Therefore, additional
high-quality research is needed to prove its efficacy. Omega-3 fatty acids are another class of compound that has been researched for their effect on
controlling glucose and reducing heart disease risk in people with Type 2, diabetes. Studies showed that omega-3 fatty acids lower triglycerides, but
do not affect blood glucose control, total cholesterol or HDL (good), cholesterol in people with diabetes (De Luiset a., 2009).

Complementary medicine is mostly used along with conventional medicine while alternative medicine is replacing conventional medicine
(Egede et al., 2002). For example, ALA, Chromium supplements, cinnamon and host of other supplements have proved successful for quite sometime
in the treatment for peripheral neuropathy. ALA has been reported to lower blood glucose level even though; there is no evidence that the supplement
prevents neuropathy (Ziegler et al., 1995; Reljanovic et a., 1999). However, chromium supplement on A1C, glucose, and insulin levels have shown
little effect in a trial among diabetes and non diabetic patients, other studies have shown some benefit on these same markers in subjects who were
chromium deficient (Althius et a., 2002). Similar reports was reported where participant received 1, 3, or 6 g of cinnamon daily for 40 days to have
lowered the blood glucose levels of participants from 18 to 29%. There was further reduction in the glucose level for up to 20 days for the participants
who consumed the least quantity (1g) of the supplement even after the discontinuation of its use (Khan et al., 2003). Despite insufficient data on
supplement safety and effectiveness, the fact remains that people with diabetes do and will continue to use dietary supplements.

Reasonsfor the use of dietary supplementsin the management of hypertension and diabetes

Severa reasons can be attributed to the upsurge in the use of dietary supplements for the management of diseases. Diabetes and

hypertension represent huge financial cost to the government and affected individuas, which is predicted to increase over the next 20 years. Not
everyone can afford the latest technology and advancements in the treatment of these diseases; dietary supplements and pharmacologica interventions
are therefore necessary (Bastaki, 2005).
Another important factor is lack of response and unwanted side effects arising from the use of conventional treatments which have forced many
patients to explore dietary supplements as aternative therapy (Haat and Dennehy, 2003). The properties of dietary supplements used to treat
hypertension and diabetic neuropathy are well described (Halat and Dennehy, 2003; Gupta and Guptha, 2010) Comparisons of these supplements with
regard to dosages, frequencies and adverse effects described in medical literatures help with selection of the most appropriate supplements for
individual patient. Mgjority of hypertensive patients (especially those with mild elevated blood pressure), claim they obtained little or no benefit from
drug therapy and that the risks of some orthodox drugs far outweigh the benefits (Mansoor, 2001). Therefore, diet and other non-pharmacol ogical
approaches represent a safer approach to treating diabetes and hypertension with the added benefit of reduced cost (Halat and Dennehy, 2003).
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Table 1: Common dietary supplements used in the management of hypertension
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S/no | Dietary Nutrients/ food | Form found Target organ/cell Health benefits Limitations Reference
supplement sources
1. Cod liver oil Vitamin A, D, and Herring haddock, Cardiovascular Reduces cardio High doses required for Warner, 2000;
omega-3fatty acids. | Atlantic salmon, trout, system. metabolic risk factors, reduction of blood Marchioli et al., 2002;
Fish oils, flax seed, tuna, cod and mackerel. protects sudden cardiac | pressure may have side Hooper et al., 2006;
primrose, borage death after myocardial effects. Apel et al., 2006;
and flaxseed oils. infraction, reduces Abeywardenaand
raised plasma Patten, 2011; Trofimiuk
triglycerides, reduces and Braszko, 2011.
blood pressure and
ameliorates atherogenic
effects.
2. Garlic Gamma glutamyl Allium sativum, aglio, Cardiovascular Reduces cardiovascular | Inhibits platel et Mohamadi et al., 2000;
peptides, flavonol ail, Da-suan, system. diseases by lowering aggregation which may Welss, 2000;
magnesium, gjoenes | Knoblauch, Lajuan, blood pressure and prolong bleeding time. Mansoor, 2001.
phosphorus, rustic treacle, stinking increases levels of
adenosine, dlicin rose antioxidant enzymes.
and sul phur
3. Coenzyme Q- | B vitamins; B6, Reduced or oxidized Heart, lungand liver | Strengthens heart Low level compromises Mohamadi et al., 2000;
10 B12, niacin and form of CoQ10in muscle and improvesa | myocardial energy Weiss, 2000;
folic acid. Fatty dry powder capsules variety of heart generation leading to Mansoor, 2001.
fish, organ mesats dispersed in ail, conditions. “energy starvation” of the
and peanut. surfactants and myocardium, considered
emulsifierssuch as tobea
lecithin and polysorbate pathogenic mechanism of
80 toimprove chronic heart failure
absorption. (CHF).
4. Beta glucan Sorghum, rye, Oat and barley Heart Immune enhancer and Delay stomach emptying. Mohamadi et al., 2000;
maize, triticale, bran. cholesterol-lowering Weiss, 2000;
wheat, rice, seaweed effect. Mansoor, 2001.
and mushrooms.
5. Lipoic acid Liver, spinach, Lipoicacidintablet and | Nervecdl, kidney, Lowers blood pressure Pregnant women or Mohamadi et al., 2000;
broccoli and potato. | capsule. heart and liver. in persons with nursing mothers should Weiss, 2000;
hypertension. avoid lipoic acid Mansoor, 2001.
supplements at
pharmacol ogi ¢ doses.
6. Wholegrains | Brown rice, whest, Oat meal, polenta, Heart and liver Reduces systolic and Intake of three servings a Anderson et al., 2000.
barley, rye, maize. wheat pasta, wheat diastolic pressures day must be ensured for
bread, corn meal. along with mean arterial | positive result.
pressure (MAP).
7. (i) Potassium | Fruitsand Citrate and chloride. Cell membranes. Reduces blood pressure. | Potassium depletionin Kotchen and McCarron,
vegetables normal individuals causes | 1998.
such as apricots, sodium retention and
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bananas, tomatoes
and carrots.

increased blood pressure.

(i) Fat or fibre (from Citrate, stearate and Heart and kidney. Inhibits platel et Hequate levels may Touyz, 1991; Burgess et
Magnesium fruits, vegetables sulphate forms. dependent thrombosis.  |seloose stool in al., 1999.
and cereal grains. stiveindividuals.
(iii) Sodium Fat or fibrefrom Additivein commercia | Heart and blood Moderate intake Excess sodiuminthediet | McCarron, 1997
fruits, vegetables processed foods. vessels. reduces mean arteria can lead to or complicate Burgess et al., 1999;
and cereal grains. pressure aswell as high blood pressure. Kotchen and McCarron,
morbidity and 1998.
mortality.

8. Vitamin E Vegetableail, Alpha— Tocopherol Heart, brain, lung, Reduces elevated blood | Large doses of a- Jiang et al ., 2001;
sunflower nuts, and muscle pressure caused by tocopherol inhibitsnormal | Vasdev et al., 2002.
avocado, carrot, excess endogenous blood coagulation.
peanut, almonds, adehydesininsulin
hazelnuts. resistance hypertension.

9. Vitamin B6 Brown rice, oats, Pyridoxine Jgjunum, ileum, Prevents heart attacks Excess doses over long Schaumburg et al.,
whesat germ, heart. and nerve damage. period of time result into 1983; Bendich and
molasses, cereals, painful and ultimately Cohen, 1990;
potato, banana, irreversible neurological McCormick, 2006.
plum and salmon problem.
fish.

10. Vitamin C Fruitsand Ascorbic acid Blood plasma, brain, | Lowersblood pressure | Causesdiuretic effect Nesset al., 1997;
vegetables. spleen, lung, liver, in persons with which getsrid of fluids. Vasdev et al., 2002.

kidney and pancreas. | hypertension, helpful
for long term health
maintenance of arteries.

11. Polyphenol Fruitsand Catechin and Heart Inhibits oxidation of Safety should be carefully | Frankel et al., 1993;
vegetables, nutsand | epicatechin. low density lipoprotein | tested in relation to the McCarron, 1997;
their products. (LDL), inhibitsplatelet | disease status of potential Dubick and Omaye,

aggregation and users. 2001; Halsad, 2003;
vascular relaxation Carlson et al., 2008.
through the production

of nitric oxide.

12. Botanicals Prickly pear, cactus, | Herbs Liver, bones, skin Prevents hypertension Lack of doseregimen and | Merchant and Andre,
Coccinea indica, and heart. and ulcerative calitis. limited research on the 2001; Van Breemen et
Aloe vera, efficacy of these al., 2007.
fenugreek, bitter botanicals.
melon, Ginseng.

13. Vanadium Black pepper, Chelate and sulphates. Muscles, liver, heart Lowersblood pressure. | Gl irritation and tissue Bhanot et al., 1994a;
mushroom, shell and body fluids. accumulation, uncertain Bhanot et al., 1994b
fish pardey, fresh long term safety profile. Cohen et al., 1995;
fruitsand Goldfineet al., 1995;
vegetables. Boden et al., 1996;;

Preuss et al., 1998.
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Table2: Common dietary supplements used in the management of diabetes

S/no | Dietary Nutrients/ food source | Form found Target organ/cell Health benefits Limitations Reference
supplement
1. Alphalipoic Liver, spinach, broccoli | lipoic acid in tablet Nerve cél, kidney Prevents cell damage, May lower blood Jacob et al., 1995; 1996;
acid and potato. and capsule. and liver. improves the body’ s ability | sugar too much. Konrad et al., 1999.
touseinsulin.

2. Chromium Trace el ement, Capsule and tablets Pancreas K eeps pancreas working Lower doses are McCarty, 1999; Althuis et
meat, whole grain sold as chromium well and lowers blood sugar | safer as high doses al., 2002; Cefalu and He,
products, some fruits, picolinate, chromium levels. can cause kidney 2004; Balk et al., 2007;
vegetables and spices. chloride, chromium problem. Jellin and Gregory, 2007.

nicotinate.

3. Omega- 3fatty | Poly unsaturated fatty Capsuleor ail. Liver and heart. Maintains blood glucose Sefer at low to Hartweg et al., 2007;

acids acids. Oil, vegetable oil levels. moderate doses, Hartweg et al., 2008.
(canola and soybean), may interfere with
walnuts, and whesat certain medications.
germ.
4, Polyphenols Teaand dark chocolate. | Green tea Vascular tissue L owers blood glucose Contains caffeine, ino et al., 2005;
levels by enhancing insulin | which can cause, in i et al., 2006
action. some people, Collinset al., 2007; Kim
insomnia, anxiety, et al., 2007;
or irritability. Mackenzie et al., 2007;
Green teaaso has Potenzaet al., 2007.
small amounts of
vitamin K, which
can make
anticoagulant drugs,
such as warfarin,
less effective.
5. Garlic Allium sativum S-ally cysteine Creas Reduces fasting blood bits platel et Shedlaand Augusti, 1992;
sulphoxide (SACS). glucose and lower serum jregation and Kaczmar, 1998.
cholesterol levels. prolong Banerjee and Maulik,
ading time. 2002.

6. Magnissium Fat or fibre from fruits, Citrate, chloride, Heart, kidney and Improvesinsulin response Causes | oose stool Begon et al., 2000;
vegetables, cerealsand | sulphate and stearate. | muscle. and glucose handling in sensitive Larsson and Wolk, 2007;
grain. intheelderly andintype2 | individuals. Schulzeet al., 2007.

diabetics.

7. Coenzyme Q10 | B vitaminsi.e. niacin Qil Heart, liver and Improves long-term Body stores of Co- Anderson et al, 2001;
and folic acid. Fatty lungs. glycemic control in type 2 Q10 canbereduced | Hodgson et al., 2002;
fish, organ meat, diabetics. when used Bonadkdar and Guarneri,
peanuts, spinach. alongside prescribed | 2005.

diabetic medications
such as glyburide.

8. Vanadium Black pepper, Chelate and Muscles, liver and Helps cells of both theliver | Adversereactionsof | Cus et al., 2001.
mushroom, shell fish sulphates. body fluids. and muscles useinsulin diarrhea, green
parsley, fresh fruitsand more effectively, controls Tongue, nausea,
vegetables. glucose and insulin vomiting and

sensitizers. cramps are reported.
9. Folic Acid Vitamin B9, spinach Oxidized synthetic Liver and kidney Alongwith B12, folicacid | High dosages cause | Salardi et al., 2000.




Afolayan and Wintola Afr J Tradit Complement Altern Med. (2014) 11(3):248-258
http://dx.doi.org/10.4314/ajtcam.v11i3.35

broccoli, avocado, folate tablet form. prevents strokes and loss of | neural damage.
oranges, tomatoes, limbs due to diabetic
banana. complications.

10. Sdlenium Broccaoli, raddish, Chdate Small intestine, Helpstake blood sugar into | Low blood selenium | Mukherjeeet al., 1998;
cabbage, onion, garlic, kidney cells, protects against blood | predisposesto Stapleton, 2000.
ceredls, mest, vessdl and nerve damage cancer, coronary
mushroom, fish , nuts from elevated blood sugars. | heart disease and
and egg. diabetes.

11. Vitamin B6 All bran, brownrice, Pyridoxine Jgjunum, ileum Pyridoxine with folic acid, Excessive vitamin Bendich and Cohen, 1990;
oats, molasses, wheat B12 and B6 helps prevent B6 produces Elliset al., 1991;
germ, banana, plum, diabetic blindness and painful, disfiguring McCormick, 2006.
fish and salmon. vision loss. dermatological

lesions.
12. Vitamin C Fruit and vegetables Ascorbic acid Endothélial cells Improvesinsulin stimulated | May raise blood Paolisso et al., 1994;
glucose metabolism. sugar level. 1995.

13. Vitamin E Vegetable ail, Tocopheral Kidney, brain, Produces a significant Large doses of o- Paolisso et al., 1993;
sunflower, nuts, whole muscles, heart and improvement ininsulin tocopherol are Barbagallo et al., 1999;
grain, green leafy lung. mediated glucose known to deplete Jiang et al ., 2001.
avocado, carrot, utilization in healthy people | plasma and tissue y-
peanuts, almond, and type-2 diabetics. tocopherol.
hazelnuts.

14. Zinc Minerals Zinc (picolinate) Immune and Assistsnormal production, | Significantly higher | Paolisso et al., 1993;

metabalic cdls. storage and secretion of doses may cause Barbagallo et al., 1999;
insulin, necessary for the nausea, vomiting, Jiang et al ., 2001.
conformational integrity of | headache and
insulin, helps blood sugar drowsiness.
getinto cells.

15. Copper Oat, bran, apple, Copper picolinate Pancreas, blood Protects pancredtic cdls, Health benefits Johnson et al., 1998;
almond. vessdls and nerves. prevents diabetes-rel ated impaired by high Sitasawad et al., 2001.

damage to blood vessds intake of zinc.
and nerves and lowers
blood sugar levels.
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Shortcomings of dietary supplements

Notwithstanding the popularity and widespread use of dietary supplements, a number of shortcomings have been recorded against them.
Some of the risks involved include alergic reactions, competitive inhibition for absorption of other nutrients and drug-nutrient interactions resulting in
long-term adverse effects. (Palmer and Howland, 2001; Palmer and Betz, 2002). Most of the dietary supplements including herbs and botanicals do
not undergo the same stringent regulatory approval process as drugs. Food and drug laws do not require demonstration of safety and efficacy to
support legal marketing of dietary supplements. There is lack of standardization among brands of supplements and the bioactive ingredients in
products can vary widely (van Breemen et al., 2007). For instance, few clinical trial reports are available to support the use of herba and botanica
supplements in the prevention or treatment of high blood pressure or heart disease. At a minimum, health care professionals should ask their patients
about the use of herbal products and educate them on the possibility of herb-drug interactions. The active compound of a particular herb may not be
known or if known may not be on the label. Furthermore, the amount of the active substance stated may not be accurate. Quality control measures
vary from company to company and from product to product. Consumers should consider buying from manufacturers that have obtained
Pharmacopeia standards for product purity and content reliability, thus at least ensuring some standards are followed during manufacture.

Conclusion

Dietary supplements used presently occur in a variety of forms including vitamins, minerals, herbals, botanicals, amino acids and enzymes.
Deficiency in the consumption of some recommended foods requires the use of supplements. This may help ensure adequate amounts of essentia
nutrients and help promote optimal health and performance. Scientific evidence supporting the benefits of some dietary supplements is well
established for certain health conditions like hypertension and diabetes. In affected individuals, inadequate nutritional intake of essential vitamins and
minerals may worsen their conditions. Therefore, additional nutrients from supplements can help patients meet their medical needs and requirements.
We envisage that the application of dietary supplements in the management of hypertension and diabetes is an opportunity for heath care
professionals to work in partnership with patients to educate and support beneficial self-care behaviors.
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