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Introduction
A diabetes epidemic is underway. An estimated 30 million people world-wide had diabetes in 1985. A decade later, the global burden of diabetes was estimated to be 135 million. Facts from WHO show that:

1. At least 177 people worldwide suffer from diabetes, this figure is likely to be more than double in 2030

2. Around 4 millions deaths every year are attributable to complication of diabetes such as CVD, diabetic neuropathy, retinopathy, and kidney failure.

3. Indonesia is rank no 4 of TOP TEN countries in number of sufferers.

4. Overall, direct health care costs of diabetes range from 2,5 % to 15 % of annual health care budgets, depending on local diabetes prevalence and the sophistication of the treatment available.

5. The costs of lost production may be as much as five times the direct health care cost.

Diabetic neuropathy is probably the most common complication. Studies suggest that up to 50 % of people of diabetes are affected to some degree. Neuropathy can lead to sensory loss damage to the limbs. It also a major cause of impotence in diabetic men.

There is now general agreement that near-normoglycaemia can prevent chronic diabetic complications, including polyneuropaty, in both type 1 and type 2 diabetic patients. However, since near-normal glycaemic control is achievable in only a limited number of patients, alternative therapeutic approaches are desirable to treat diabetic polyneuropathy such as Alpha Lipoic Acid and cyanocobalamin which works synergistically protecting the diabetes patients and alleviating neuropathy symptoms.
Alpha Lipoic Acid
1. Physiological role of lipoic acid 
-lipoic acid or lipoic acid (LA), a naturally occurring dithiol compound, has long been known as an essential cofactor for mitochondrial bioenergetic enzymes. In detail, it is part of the pyruvate dehydrogenase complex (catalyzes the decarboxylation of pyruvate to acetyl-CoA), the -ketoglutarate dehydrogenase (catalyzes decarboxylation of -ketoglutarate to succinyl-CoA) and branched-chain -keto acid dehydrogenase (catalyzes the decarboxylation of -keto acids). 
2. Lipoic acid as an antioxidant and anti-inflammatory compound
Aside from its role as an enzymatic cofactor, in vitro and in vivo studies suggest that lipoic acid also acts as a powerful micronutrient with diverse pharmacological and antioxidant properties. Lipoic acid is a potent antioxidant in both fat- and water-soluble mediums, and it neutralizes superoxide radicals, hypochlorous acid, peroxyl radicals and singlet oxygen and hydrogen peroxide. It also elevates the levels of reduced glutathione, coenzyme Q10 and ascorbic acid suggesting that it recycles these antioxidants. Its antioxidant effect is also responsible for its inhibitory effect on redox-sensitive pro-inflammatory signaling – the regulation of cytokine and chemokine expression using oxygen free radicals as second messengers. 

ALA as UNIVERSAL Antioxidant
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3. Intracellular reduction of LA to DHLA, the active compound 

The reduced form of lipoic acid, DHLA, is the active compound responsible for most of its beneficial effects. However, the physiological enantiomer of lipoic acid, R-α-lipoic acid, can also be applied instead of DHLA because it will be reduced intracellularly by mitochondrial lipoamide dehydrogenase, which forms a part of the pyruvate dehydrogenase complex. 
4. Clinical effects of lipoic acid 
4.1 Lipoic acid improves glucose uptake and thus glycemic control 
Lipoic acid can improve several indices of metabolic activity including glucose uptake and insulin sensitivity, and thus enhances mitochondrial energy levels in vitro, lipoic acid stimulates glucose uptake by muscle cells in a manner similar to insulin, thus it can be considered to act as an insulinomimetic. 
Data from in vivo experiments support these finding, e.g. type II diabetics, given 1000 mg intravenously, experienced a 50 percent improvement in insulin-stimulated glucose uptake. Most likely, LA increases glucose uptake through recruitment of the glucose transporter-4 to plasma membranes, a mechanism that is shared with insulin-stimulated glucose uptake. 
4.2 Lipoic acid improves symptoms of diabetic polyneuropathy

Diabetic neuropathy is a nerve disorder characterized by numbness and sometimes pain in the hands, feet, or legs. Nerve damage caused by diabetes can also lead to problems with internal organs such as the digestive tract, heart, and sexual organs, causing indigestion, diarrhea or constipation, dizziness, bladder infections, and impotence. Several factors are likely to contribute to the disorder. High blood glucose causes chemical changes such as oxidative and carbonyl stress (leading to the formation of AGEs) which impair the nerves' ability to transmit signals. High blood glucose also damages blood vessels that carry oxygen and nutrients to the nerves. The nerves to the feet are affected first because the damage is occurring along the entire length of the axons and the axons to the feet are the longest in the body – loss of sensation in feet is the causal factor for the “diabetic foot”.  

Lipoic acid has been used for nearly 30 years in Europe to treat diabetic neuropathy and is safe and well tolerated. In a reasonable number of studies, LA has been shown to significantly and rapidly reduces the frequency and severity of symptoms of the most common kind of diabetic neuropathy. Symptoms decreased include burning and sharply cutting pain, prickling sensations and numbness. Some improvements in neurological signs and nerve conduction have been reported as well.  
5. Clinical trial

5.1 Effects of 3-week oral treatment with the antioxidant thioctic acid in symptomatic diabetic polyneuropathy

       (Ruhnaut, et.al., Diabetes Care Academy, Berlin, Germany, 1999)

Divided into two groups (ALA & placebo)

· Dosage = 600 mg tid
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Notes :

TSS
: Total Symptom Score

HPAL
: Hamburg Pain Adjective List

NDS
: Neuropathy Disability Score

Conclusion: ALA reducing the polyneuropathy symptoms  

5.2 Multicenter randomized, double-blind placebo-controlled studies using ALA in Diabetic peripheral and cardiac autonomic
	
	ALADIN study 
	DEKAN study

	Researchers
	Ziegler et. Al.
	Ziegler et.al.

	Place
	Germany
	Germany

	N
	328
	73

	Design
	Four parallel group
	Two parallel group

	Dose
	1200/600/100mg/placebo i.v
	800 mg/placebo oral

	Duration of treatment
	3 weeks
	4 months

	Effect
	Symptoms+, NDS+
	HRV+,QTc-

	Conclusion
	600 mg i.v of ALA could alleviating diabetic neuropathy symptoms
	ALA slightly reduce  Cardiac Autonomic Neuropathy symptoms in type 2 Diabetes


NDS = Neuropathy Disability Score; + = improvement ; - = no change

Effect of intravenous racemic
ALA (600 mg/day) on TSS
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6. Summary

· In vitro: ALA is a powerful antioxidant which directly scavenges free radicals, increases cytosolic glutathione and vitamin C levels and prevents toxicities associated with their loss including inflammation.
· In vivo: LA improves insulin sensitivity and glycemic control, decreases oxidative stress and inflammation associated with diabetes – and has a clinically proven beneficial effect in patients with diabetic polyneuropathies. . Lipoic acid may also be an effective agent to some of the other health complications associated with diabetes, including heart disease, retinopathy and nephropathy. 
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Question & answers
1. Most of the study was done with IV preparation. Do you have any data for oral preparation? How do you convert the injection with the oral preparation?

a. At the present moment most of the clinical trial studies was started with IV and then converted into oral in the run out phase. But looking at the bioavailability of ALA, it is quite logicacl if you give 1200 – 1800 mg per day. It should have the same concentration as 600 mg IV. 

2. In Germany is alpha lipoic acid is a precription drug or an OTC drug?

a. In Germany, the 600 mg and more is prescription drug and reimburse by health insurance. But for lower dosage like 100 – 300 mg is  OTC medications and mostly sold for body builder, lifestyle changes or people who just believe of antioxidant. It works fantastic in sports people.

3. What is alpha lipoic acid specialty in quenching the free radical? Is there any interaction with other antioxidant? As we know this product is very good for hydroxyl radical scavenger. How this product’s effect of the other radicals like superoxide, peroxidal radicals which can be proven by ESR (Electron Spin Resonance) ? 

a. As we know there are several Oxidative stress (free radicals) is increased in diabetes like:

1. Lipid hydroperoxides, F(2)isoprostane

2. malondialdehyde, nitrotyrosine, ox-LDL

3. 8-hydroxy-2-deoxyguanosine

4. decreased levels of GSH and ascorbate 
Lipoic acid is a potent antioxidant in both fat- and water-soluble mediums, and it neutralizes superoxide radicals, hypochlorous acid, peroxyl radicals and singlet oxygen and hydrogen peroxide. It also elevates the levels of reduced glutathione, coenzyme Q10 and ascorbic acid suggesting that it recycles these antioxidants. Its antioxidant effect is also responsible for its inhibitory effect on redox-sensitive pro-inflammatory signaling – the regulation of cytokine and chemokine expression using oxygen free radicals as second messengers.  

So alpha lipoic acid scavenged several radicals with direct and indirect mechanism.
4. What’re the signs that one has already developed a irreversible nerve damage ? Is alpha lipoic acid still effective for those conditions? Are there any clinical uses in using neurotropic vitamin to treat neuropathy?

           The classification of Diabetic neuropathy has close relation with the severity of hyperglycemia.  As being presented before, They can be classified into:

a. Rapidly reversible phenomena and

b. more persistent manifestations.

The former (rapidly reversible phenomena) consist of:

· Sensory symptoms, those are most prominent in the lower limb (hyperglycemic neuropathy).

· reduced nerve conduction velocity

· abnormal tolerance to ischemic conductions failure

All three phenomena occur in patients with poorly controlled diabetes and are rapidly corrected by the establishment of euglycemia. If we have already achieved euglycemia and the signs of neuropathy still exists, it means that the neuropathy is irreversible.

About the effectiveness of neurotropic vitamins in diabetes neuropathy may be connected with the nerve growth factor theory, but there’s no evidence base for that.

Gerald Munch has the same analysis too. Alpha lipoic acid has more beneficial effects for preventing and treating diabetes neuropathy. Its meta analysis support them too.

5. So the conclusion is we have to use this product for life time, as we know that diabetes cannot be cured which the process of the disease goes on. Is it true?

a. YES. Alpha lipoic acid has two different mechanism. FIRST is it can lower blood glucose level. SECOND is it can combate the complication of diabetes. So it’s a good combination of alpha lipoic acid and some other OAD (Oral anti diabetes) . You come to glycemia state then you might not have to combate so much. But still if you can’t go back to any kind of indication to normoglycemia, then you have to take this product as a life time drug and manage the disease.

b. In the clinical setting as a GP, is it necessary to check for diabetes neuropathy since most of the patients have no symptoms? And whenever there’re diabetic neuropathy symptoms, do we have to prescribe them medication to prevent diabetes neuropathy?

c. YES, for all the patients with diabetes problem, we should do all the test to find possibilities of complications. Specific test for neuropathy can be start with history taking, symptoms of neuropathy, physical examination like palmer reflex or valsalva test. If there is no symptoms we do not need to give treatment for neuropathy mostly for financial reasons. 

6. Since this is an antioxidant is it possible to use for other diseases such like cancer?

a. Alpha lipoic acid do have many beneficial effects. In animal studies it shows effectiveness for artheroschlerosis and heart diseases. For human trial it shows effectiveness for cognition, memory in the elderly and Alzheimer disease.

*****************************

[image: image3.png]












[image: image4.wmf][image: image5.png]Vitamin E
awiocopherol
atocotrienol

Ubiquinons
Nabi
NAbrI
Stechate Ubiquinol

Dihydrolipoic acid  pefyaroascorbate.

Glutathione.
Kolodehydmgensses
(e, Uipoumid Dy drogensse)
DN

Alpha-lipoic Acid
D e e

Ascorbate-

Vitamin B
Radical



