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Abstract

Diabetes is still in the top 10 causes of death worldwide. In 2012, diabetes mellitus
produced 1.5 millions of death related to different complications that included lower
limbs amputation. This is a case of a 59-year-old Hispanic man with diabetes mellitus
type 2 (DM2). The patient arrived with a diabetic foot ulcer in the pad of the left foot.
The patient’s ulcer began to heal after being treated with high doses of intravenous (IV)
vitamin C, a metabolic correction protocol, that included a paleolithic diet, supplements
to: high potency multivitamin, B complex, Vitamin D, Omega-3, Coenzyme Q10, Acetyl-L-
Carnitine, alpha lipoic acid, magnesium, mixed phospholipids and combination formulas
GlucoCoR®and Circulat® (supplements for sugar metabolism improvement). The treatment
for diabetes was changed to Lantus, Humulin, and Enalapril. He was also given hyperbaric
oxygen therapy (HBOT) three times a week. According to the results obtained in this clinical
case, we advise extending the study of the function of Vitamin C combined with a metabolic
correction oral protocol, a paleolithic diet, and HBOT as a potentially effective treatment in
patients suffering from advanced diabetic foot ulcers.

Introduction

Recent data from the World Health Organization has projected that diabetes will be
the seventh leading cause of death in 2030. This is due to the increasing prevalence of
people around 18 years old with the disease which has increased from 4.7% to 8.5% in
the past three decades globally [1]. Moreover, the number of adults living with diabetes
has quadrupled since 1980 from 108 million to 422 million in 2014 due to factors such as
overweight and obesity. In 2012 DM caused 1.5 million deaths from complications that lead
to heart attacks, stroke, blindness, renal failure and lower limb amputation [1]. According
to Bourne et al. [2], 2.6% of global blindness is attributed to diabetic retinopathy, and the
disease is among the leading causes of kidney failure [3].

Diabetes mellitus is defined as a metabolic disorder identified by the presence of chronic
hyperglycemia and also accompanied by deterioration in the metabolism of carbohydrates,
lipids, and proteins [4]. Based on the American Diabetes Association most people living with
diabetes fall into the categories, (a) diabetes type 1 (DM1) or (b) diabetes type 2 (DM2) [5].
Diabetes mellitus type 1 is commonly caused by an autoimmune destruction of beta cells
of the pancreas hindering its ability to produce insulin [4] although in some patients the
cause is idiopathic [6]. According to Mahler and Adler, diabetes mellitus type 2 presents
with peripheral insulin resistance, defective regulation of hepatic glucose production and
also a reduction in beta cell function [7].

The clinical complications of DM2 include macrovascular and microvascular diseases
[8]. Microvascular complications include retinopathies, nephropathies, and neuropathies,
and macrovascular complications are coronary heart disease and peripheral vascular
disease [9]. Diabetic peripheral neuropathy (DPN) boosts the risk of foot injuries, secondary
infections, ulceration and amputations [10]. According to Al-Rubeaan et al. [11], the risk
of ulceration and amputation increase with progression of age and duration of diabetes
by fourfold. The diabetes foot ulcers are characterized by a skin breakdown on foot in
diabetic patients [12], and more frequently occurs in the forefoot, with the same incidence
on the plantar and dorsal surface [13]. DPN is caused by several pathways: (1) increased
formation of advanced glycation end products (AGEs) [6]; (2) over activation of polyol
pathway which produces increased amounts of sorbitol and depletes NAD(P)H and inhibits
the production of (ROS) scavengers, like glutathione [6]; (3) the Protein Kinase C dependent
activation of NAD(P)H Oxidase [6], which damages tissues by excessively increasing the
amounts of Reactive Oxygen Species (ROS), increases vasoconstriction and reduces the
blood flow directed to the nerves [10]; and (4) raised hexosamine pathway, where fructose-
6-phosphate is converted to uridine diphosphate-N-acetylglucosamine, which indirectly
increases microvascular damage [6].
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Diabetic foot ulcers are slow or non-healing lesions that form
on feet of diabetic patients and increase the risk of lower-limb
amputation [1,14]. 60% of non-traumatic lower-limb amputations
are performed in people with diabetes. As reported in 2010, around
73,000 non-traumatic lower-limb amputations are performed in
adults with diabetes annually [15].

Although amputation is advised when infection threatens the
overall health of the patient, this course of action has a negative
effect on mobility and lifestyle of the patients. Diabetics with these
complications have a poor quality of life and are more likely to have a
higher risk of premature death [1].

Xie et al. [15] mention that diabetic foot ulcer patients, who have
a higher prevalence of infections and vascular complications, more
frequently experience malnutrition in comparison with diabetics
without foot ulcers. According to Gonzalez et al. [16], to function
normally the body needs over 40 vitamins and micronutrients, fats
(omega-3,6,9), proteins (8 essential amino acids), carbohydrates
(complex), nutrient factors: coenzyme Q10, acetyl L-carnitine
and lipoic acid. The metabolic correction regimen has the primary
goal to enhance health by optimizing enzyme efficiency [17]
employing micronutrient combinations [18]. Devitt et al. [19]
allude that epidemiological observation have shown that improving
glycemic control lowers the risk of developing macrovascular and
microvascular complications. In Masharani et al. [20] study, it was
found that in the diabetic type two patients placed on the Paleolithic
diet show a more significant improvement in glucose control and
lipids profiles in comparison with a conventional diet based on
moderate salt intake, low-fat dairy, whole grains and legumes.

Several studies have confirmed that the body needs certain
elements to produce the necessary energy to stay healthy and
fight diseases. Metabolic correction implies a series of changes
in a person’s diet with a low glycemic load, increased hydration
patterns and micronutrient supplementation that enhances the
metabolism and mitochondrial energy production while addressing
the biochemical root of the disease [10]. Moreover, it provides the
biochemical explanation on how the use of nutrients can work with
therapeutic and preventive purposes against disease [16].

Vitamin C and glucose are very similar in structure so they
compete for the same transport system. Previously published
data show improvement in glycemic control with vitamin C
supplementation [21,22]. IV vitamin C is a more concentrated way of
providing this essential nutrient.

The emergence of hyperbaric oxygen therapy (HBOT) as an
adjunct to therapy of diabetic foot lesions has its basis in the fact that
it can reduce anaerobic infection, improve circulation (blood supply)
and decrease ischaemic damage to nerves [23].

In the search of an affordable effective treatment mechanism that
lowers the risk of developing diabetic complications, this case reports
the adoption of an unconventional treatment based on a metabolic
correction therapy in the case of a diabetic foot ulcer, resulting in
complete healing of the wound and regaining neural sensation and
saving of the affected limb.

Case Report

This is a case report of a 59- years old Hispanic man who arrived
with a painful grade 3, stage C, foot ulcer in the pad of the left foot.
He was diagnosed with Diabetes mellitus type 2 in March 2000 and
treated with Metformin 500 mg twice a day.

Before starting the treatment blood tests of the patient showed
HA1C of 9.0%, T4 levels of 0.59 ng/dL, CBC showed RBC 4.38 m/U],
HGB 13.0, RDW-CV of 16.7%. The comprehensive metabolic panel
showed glucose of 227 mg/dL, BUN 35 mg/dL and potassium 6.1
mmol/dL. The lipid panel showed cholesterol of 203 mg/dL and
triglycerides of 276 mg/dL.

The patient was placed on a Paleolithic diet consisting of roots,
wild caught fish and shellfish, lean organic grass fed meat, organic
eggs, fruits, vegetables and nuts and treated with high doses of IV
vitamin C. He was first treated with a regimen of vitamin C 25 g tiw
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Figure 1: Progression of the patient diabetic plantar foot
ulcer recovery (The ulcer classification was made using the
University of Texas wound classification)

for a week, after that 50 g tiw for a week. A third therapeutic sequence
of 75 g tiw was given, all this for a period of three months. The patient
was also treated with supplements po: B complex sublingual (1
cc) bid; a high potency multivitamin and mineral was provided qn;
Omega- 3’s (1 g) were given tid, Coenzyme Q10 (100 mg) tid, Acetyl-
L-carnitine (250 mg) bid, Alpha- Lipoic Acid (300 mg) tid, Magnesium
citrate 500 mg tid Vitamin E (200 mg) tid, Vitamin D 10,000 IU qn,
Mixed phospholipids 100 mg qn. GlucoCor® (supplement for sugar
metabolism improvement, MetaCor, LLC) 3 caps tid. Circulat®
(botanical Supplement for glycemic control, Medicina Sistemica, LLC)
5 capsules bid.

The treatment for his condition of diabetes was changed to Lantus
and Humulin 70/30 Pen and was also prescribed and Enalapril 20
mg. The patient was also given hyperbaric oxygen therapy (1.5 ATM
for 45 min, biw) (Figure 1).

Discussion

According to Guo and DiPietro the vitamins C, A, and E are potent
antioxidants and have anti-inflammatory properties [24]. Vitamin
C has a significant role in wound repair and healing regeneration
[25] because it is used as a cofactor in two of the enzymes of the
procollagen biosynthesis. Different studies have found that diabetes
increases the amount of ROS [26]. Dakhale et al. [27] mention that
Ascorbic Acid is an antioxidant vitamin that has a molecular structure
similar to glucose and can supersede these monosaccharides in
many chemical reactions which is why it’s so effective in avoiding
non-enzymatic glycosylation. It reduces blood glucose, improves
glycosylated hemoglobin, and it also protects against ROS damage.

Two important risk factors for developing diabetic foot ulcers are
peripheral neuropathy and sensory loss [28]. The Alpha lipoic acid
can regenerate other antioxidants such as Vitamin C, Vitamin E, and
glutathione, and could be used as an alternative treatment for chronic
disease related to oxidative stress [9]. Studies conducted in diabetic
type 2 patients using oral antioxidant thioctic acid (alpha lipoic acid)
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found an improvement in neuropathy symptoms [29,30], another
study that used intravenous administration of 600 mg of alpha lipoic
acid for three weeks also reported a reduction in neuropathic pain
[31]. Sima et al. [32] published the results of a clinical study showing
that acetyl L-carnitine improved symptoms in patients with diabetic
neuropathy. Also, a metabolic corrector supplement has been shown
to improve glucose parameters in type 2 diabetics [33].

Glycemic control is a critical aspect of the management of
diabetes. As mentioned previously, in a Masharani et al. [14] study it
was found that diabetic patients placed on the Paleolithic diet show a
more significant improvement in glucose levels in comparison with a
standard diet based on nutrition recommendations of the American
Diabetes Association. Jonsson et al. [34] found that the Paleolithic
diet was more satiating per calorie in comparison with diabetic
diet. In a study conducted by Whalen et al. [35], it was found that
Paleolithic or Mediterranean diets could be associated with lower
levels of systemic inflammation and oxidative stress.

Metabolic correction therapy consists of providing the body with
micronutrients (vitamins and minerals in their active forms) that
are required for health [16]. Metabolic correction is considered to
be reached when the body succeeds in achieving optimal levels of
nutrients. At this stage, the cells and enzymes have replenished their
co-factor quota needed to correct biochemical disruptions produced
by nutrient deficiency or insufficiencies [17]. At a biochemical level,
this homeostatic (balanced) state induces an overall metabolic and
physiologic improvement in which the body has enough nutrients
and energy to heal itself [36].

GlucoCoR® was incorporated to the therapeutic protocol for
blood glucose level control. As part of this therapy, it acts as a
metabolic corrector by improving enzyme function. It was formulated
to maintain normal blood glucose levels, decrease homocysteine
levels, protect against oxidative damage and promote healthy tissues
and collagen formation. The formula consists of Alpha lipoic acid,
Acetil L carnitine, Chromium, Vanadium, B-Complex, Magnesium,
Zinc and Green tea extract (in their most active forms).

Circulat® was also included as part of this protocol to further
enhance balancing glucose and inflammation parameters. It consists
of a combination of 22 synergistic herbs formulated to maintain
normal blood glucose levels, improve circulation and protect against
oxidative damage. The formula consists of Angelica Sinensis, Crataegus
oxycantha, Equinacea angustifolia, Equinacea purpurea, Croton
lechieri, Electerococo senticosus, Ganoderma lucidum, Ginkgo biloba,
Grifola frondosa, Hydrastis canadensis, Centella asidtica, Rhaponticum
carthamoides, Panax ginseng, Panax quinquefolius, Petiveria alliancea,
Pfaffia paniculata, Rhodiola rosea, Ruscus aculeatus, Sutherlandia
frutescens, Tabebulia avellaneda, Uncaria tomentosa and Vaccinum
myrtillus.

Vitamin C can enter cells through glucose transporters [37].
It can be taken into the cell in the place of glucose, decreasing its
intracellular levels and, thus, helping lower glucose-induced damage.
Vitamin C can also enter the mitochondria and protect the membrane
from ROS [38], and improve mitochondrial energy metabolism [39].
It could also have an ergogenic capacity by donating electrons to the
electron transport chain resulting in increased energy production
[40]. Itis also essential for the synthesis and maintenance of collagen,
necessary for connective tissue formation [40]. Consequently,
Vitamin C should be considered as a treatment for slow healing foot
ulcers [40,41].

Hyperbaric oxygen therapy (HBOT) increases the oxygen that
is delivered to tissues. Given that diabetic foot ulcers are associated
with ischemia, this therapy has been used to increase wound healing
[42]. Studies have demonstrated that HBOT is an effective adjunctive
treatment to enhance foot ulcer healing and reduce limb amputation
in diabetic patients [43,44].

Conclusion

We suggest further studies using a combination protocol
of Paleo diet, high dose IV Vitamin C, metabolic correction

therapy, phytomedicinals and hyperbaric oxygen as therapeutic
tools for Diabetes, especially advanced diabetic foot cases.

References

1. WHO. Global report on diabetes (2016). World Health
Organization, Geneva, Switzerland.

2. Bourne RR, Stevens GA, White RA, Smith JL, Flaxman SR, et
al. Causes of vision loss worldwide, 1990-2010: a systematic
analysis. Lancet Glob Health. 2013 Dec;1(6):e339-e349.

3. United States Renal Data System. USRDS annual data report:
Epidemiology of kidney disease in the United States. National
Institute of Health, National Institute of Diabetes and Digestive
and Kidney Diseases, Bethesda, MD, 2014:188-210.

4. Baynest HW. Classification, Pathophysiology, Diagnosis and
Management of Diabetes Mellitus. ] Diabetes Metab. 2015
Apr;6:541.

5.  American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care. 2014 Jan;37 Suppl 1:581-S90.

6. Hammer GD, McPhee S]. Pathophysiology of Disease: an
introduction to clinical medicine. New York: McGraw-Hill
Education Medical. 2014;525-538.

7.  Mahler R], Adler ML. Clinical review 102: Type 2 Diabetes
Mellitus: Update on Diagnosis, Pathophysiology, and Treatment.
] Clin Endocrinol Metab. 1999 Apr;84(4):1165-1171.

8. Garcia-Bailo B, El-Sohemy A, Haddad PS, Arora P, Benzaied F,
et al. Vitamins D, C, and E in the prevention of type 2 diabetes
mellitus: modulation of inflammation and oxidative stress.
Biologics. 2011;5:7-19.

9. Donnelly R, Emslie-Smith AM, Gardner ID, Morris AD. Vascular
complications of diabetes. BMJ. 2000;320(7241):1062-1066.

10. Miranda-Massari JR, Gonzalez M], Jimenez FJ, Allende-Vigo MZ,
Duconge J. Metabolic Correction in the Management of Diabetic
Peripheral Neuropathy: Improving Clinical Results Beyond
Symptom Control. Curr Clin Pharmacol. 2011 Nov;6(4):260-273.

11. Al-Rubeaan K, Al Derwish M, Ouizi S, Youssef AM, Subhani
SN, et al. Diabetic Foot Complications and Their Risk Factors
from a Large Retrospective Cohort Study. PLoS One. 2015
May;10(5):e0124446.

12. Holt P. Assessment and management of patients with diabetic
foot ulcers. Nurs Stand. 2013 Mar;27(27):49-55.

13. Zubair M, Malik A, Ahmad ]. Diabetic Foot Ulcer: A Review.
American Journal of Internal Medicine. 2015;3(2):28-49.

14. American Diabetes Association. Statistics About Diabetes. 2017.

15. XieY, ZhangH, Ye T, Ge S, Zhuo R, et al. The Geriatric Nutritional
Risk Index Independently Predicts Mortality in Diabetic Foot
Ulcers Patients Undergoing Amputations. ] Diabetes Res.
2017;5797194.

16. Gonzalez M], Miranda-Massari JR, Duconge ], Allende-Vigo MZ,
Jiménez-Ramirez FJ, et al. Metabolic correction: A functional
biochemical mechanism against disease. Part 1: Concept and
historical background, P R Health Sci J. 2015 Mar;34(1):3-8.

17. Gonzalez M], Miranda-Massari JR. Metabolic Correction: A
functional biochemical therapeutic approach. Townsend Letter.
2016 Jul;42-47.

18. Miranda-Massari JR, Gonzalez M], Duconge ], Allende-Vigo MZ,
Jiménez-Ramirez FJ, et al. Metabolic Correction: A Functional
Biochemical Mechanism Against Disease. Part 2: Mechanisms
and Benefits. P R Health Sci J. 2015 Mar;34(1):9-13.

19. Devitt AA, Williams]A, Choe YS, Hustead DS, Mustad VA. Glycemic
responses to glycemia-targeted specialized-nutrition beverages
with varying carbohydrates compared to a standard nutritional
beverage in adults with type 2 diabetes. Advances in Bioscience
and Biotechnology. 2013 Sep;04(09):1-10.

Endocrinol Diabetes Open Access

Volume: 1.2

3/4


http://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=0BF5536CF44E43D5079354D8C01CA036?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=0BF5536CF44E43D5079354D8C01CA036?sequence=1
https://www.ncbi.nlm.nih.gov/pubmed/25104599
https://www.ncbi.nlm.nih.gov/pubmed/25104599
https://www.ncbi.nlm.nih.gov/pubmed/25104599
https://www.omicsonline.org/open-access/classification-pathophysiology-diagnosis-and-management-of-diabetesmellitus-2155-6156-1000541.php?aid=53137
https://www.omicsonline.org/open-access/classification-pathophysiology-diagnosis-and-management-of-diabetesmellitus-2155-6156-1000541.php?aid=53137
https://www.omicsonline.org/open-access/classification-pathophysiology-diagnosis-and-management-of-diabetesmellitus-2155-6156-1000541.php?aid=53137
https://www.ncbi.nlm.nih.gov/pubmed/24357215
https://www.ncbi.nlm.nih.gov/pubmed/24357215
https://accessmedicine.mhmedical.com/content.aspx?bookid=961&sectionid=53555360
https://accessmedicine.mhmedical.com/content.aspx?bookid=961&sectionid=53555360
https://accessmedicine.mhmedical.com/content.aspx?bookid=961&sectionid=53555360
https://www.ncbi.nlm.nih.gov/pubmed/10199747
https://www.ncbi.nlm.nih.gov/pubmed/10199747
https://www.ncbi.nlm.nih.gov/pubmed/10199747
https://www.ncbi.nlm.nih.gov/pubmed/21383912
https://www.ncbi.nlm.nih.gov/pubmed/21383912
https://www.ncbi.nlm.nih.gov/pubmed/21383912
https://www.ncbi.nlm.nih.gov/pubmed/21383912
https://www.bmj.com/content/320/7241/1062
https://www.bmj.com/content/320/7241/1062
https://www.ncbi.nlm.nih.gov/pubmed/22082324
https://www.ncbi.nlm.nih.gov/pubmed/22082324
https://www.ncbi.nlm.nih.gov/pubmed/22082324
https://www.ncbi.nlm.nih.gov/pubmed/22082324
https://www.ncbi.nlm.nih.gov/pubmed/25946144
https://www.ncbi.nlm.nih.gov/pubmed/25946144
https://www.ncbi.nlm.nih.gov/pubmed/25946144
https://www.ncbi.nlm.nih.gov/pubmed/25946144
https://www.ncbi.nlm.nih.gov/pubmed/23556307
https://www.ncbi.nlm.nih.gov/pubmed/23556307
http://article.sciencepublishinggroup.com/pdf/10.11648.j.ajim.20150302.11.pdf
http://article.sciencepublishinggroup.com/pdf/10.11648.j.ajim.20150302.11.pdf
http://www.diabetes.org/diabetes-basics/statistics/
https://www.ncbi.nlm.nih.gov/pubmed/28164133
https://www.ncbi.nlm.nih.gov/pubmed/28164133
https://www.ncbi.nlm.nih.gov/pubmed/28164133
https://www.ncbi.nlm.nih.gov/pubmed/28164133
https://www.ncbi.nlm.nih.gov/pubmed/25856870
https://www.ncbi.nlm.nih.gov/pubmed/25856870
https://www.ncbi.nlm.nih.gov/pubmed/25856870
https://www.ncbi.nlm.nih.gov/pubmed/25856870
https://www.researchgate.net/profile/Michael_Gonzalez3/post/Why_isnt_nutrition_a_bigger_part_of_conventional_medical_school_education/attachment/5b63db634cde265cb6538f89/AS%3A655399741038592%401533270883872/download/Gonzalez+Miranda-Massari+reprintMetCor.T
https://www.researchgate.net/profile/Michael_Gonzalez3/post/Why_isnt_nutrition_a_bigger_part_of_conventional_medical_school_education/attachment/5b63db634cde265cb6538f89/AS%3A655399741038592%401533270883872/download/Gonzalez+Miranda-Massari+reprintMetCor.T
https://www.researchgate.net/profile/Michael_Gonzalez3/post/Why_isnt_nutrition_a_bigger_part_of_conventional_medical_school_education/attachment/5b63db634cde265cb6538f89/AS%3A655399741038592%401533270883872/download/Gonzalez+Miranda-Massari+reprintMetCor.T
https://www.ncbi.nlm.nih.gov/pubmed/25856871
https://www.ncbi.nlm.nih.gov/pubmed/25856871
https://www.ncbi.nlm.nih.gov/pubmed/25856871
https://www.ncbi.nlm.nih.gov/pubmed/25856871
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=36818
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=36818
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=36818
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=36818
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=36818

Journal Home: https://boffinaccess.com/journals/endocrinology-diabetes/edoa

BoFfin Access

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Masharani U, Sherchan P, Schloetter M, Stratford S, Xiao A, et
al. Metabolic and physiologic effects from consuming a hunter-
gatherer (Paleolithic)-type diet in type 2 diabetes. Eur | Clin
Nutr. 2015 Aug;69(8):944-948.

Sridulyakul P, Chakraphan D, Patumraj S. Vitamin C
supplementation could reverse diabetes-induced endothelial
cell dysfunction in mesenteric microcirculation in STZ-rats. Clin
Hemorheol Microcirc. 2006;34(1-2):315-321.

Ardekani MA, Mohiti J, Amirchaghmaghi E, Modarresi M. The
effect of vitamin C supplementation on insulin level, HbAlc and
blood glucose in type 2 diabetic patients. Journal of Kerman
University of Medical Sciences. 2006;11:12-18.

Doctor N, Pandya S, Supe A. Hyperbaric oxygen therapy in
diabetic foot. ] Postgrad Med. 1992;38(3):112-114.

Guo S, DiPietro LA. Factors Affecting Wound Healing. ] Dent Res.
2010 Mar;89(3):219-229.

Naidu KA. Vitamin C in human health and disease is still a
mystery? An overview. Nutr J. 2003 Aug 21;2:7.

Fakhruddin S, Alanazi W, Jackson KE. Diabetes-Induced Reactive
Oxygen Species: Mechanism of Their Generation and Role in
Renal Injury. Journal of Diabetes Research. 2017;30:8379327.

Dakhale GN, Chaudhari HV, Shrivastava, M. Supplementation of
Vitamin C Reduces Blood Glucose and Improves Glycosylated
Hemoglobin in Type 2 Diabetes Mellitus: A Randomized, Double-
Blind Study. Adv Pharmacol Sci. 2011:195271.

Leung P. Diabetic foot ulcers: a comprehensive review. Surgeon.
2007 Aug;5(4):219-231.

Ruhnau K], Meissner HP, Finn JR, Reljanovic M, Lobisch M, et al.
Effects of 3-week oral treatment with the antioxidant thioctic
acid (alpha-lipoic acid) in symptomatic diabetic polyneuropathy.
Diabet Med. 1999 Dec;16(12):1040-1043.

Garcia-Alcala H, Santos Vichido CI, Islas Macedo S, Genestier-
Tamborero CN, Minutti-Palacios M, et al. Treatment with
a-Lipoic Acid over 16 Weeks in Type 2 Diabetic Patients with
Symptomatic Polyneuropathy Who Responded to Initial 4-Week
High-Dose Loading. ] Diabetes Res. 2015;189857.

Mijnhout GS, Kollen BJ, Alkhalaf A, Kleefstra N, Bilo HJ. Alpha
Lipoic Acid for Symptomatic Peripheral Neuropathy in Patients
with Diabetes: A Meta-Analysis of Randomized Controlled Trials.
Int ] Endocrinol. 2012;2012:456279.

Sima AA, Calvani M, Mehra M, Amato A. Acetyl-L-Carnitine
Improves Pain, Nerve Regeneration, and Vibratory Perception
in Patients With Chronic Diabetic Neuropathy: An analysis of
two randomized placebo-controlled trials. Diabetes Care. 2005
Jan;28(1):89-94.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Gonzalez M]J, Ricart CM, Miranda-Massari J. A Vitamin, mineral,
herb dietary supplement effect on blood glucose on uncontrolled
type 2 diabetic subjects. P R Health Sci J. 2004 Jun;23(2):119-
120.

Jonsson T, Granfeldt Y, Ahrén B, Branell UC, Palsson G, et al.
Beneficial effects of a Paleolithic diet on cardiovascular risk
factors in type 2 diabetes: a randomized cross-over pilot study.
Cardiovasc Diabetol. 2009 Jul;8:35.

Whalen KA, Mccullough ML, Flanders WD, Hartman TJ, Judd
S, et al. Paleolithic and Mediterranean Diet Pattern Scores Are
Inversely Associated with Biomarkers of Inflammation and
Oxidative Balance in Adults. ] Nutr. 2016 Jun;146(6):1217-1226.

Gonzalez M], Olalde ], Rodriguez JR, Rodriguez D, Duconge J.
Metabolic Correction and Physiologic Modulation as the Unifying
Theory of the Healthy State: The Orthomolecular, Systemic and
Functional Approach to Physiologic Optimization, ] Orthomol
Med. 2018;33:1.

Gonzalez MJ, Miranda-Massari JR, Mora EM, Guzman A, Riordan
NH, et al. Orthomolecular Oncology Review: Ascorbic Acid and
Cancer 25 Years Later. Integr Cancer Ther. 2005 Mar;4(1):32-44.

Sagun K, Carcamo |JM, Golde DW. Vitamin C enters mitochondria
via facilitative glucose transporter 1 (Glutl) and confers
mitochondrial protection against oxidative injury. FASEB ]. 2005
Oct;19(12):1657-1667.

Luo G, Xie ZZ, Liu FY, Zhang GB. Effects of vitamin C on
myocardial mitochondrial function and ATP content in hypoxic
rats. Zhongguo Yao Li Xue Bao. 1998 Jul;19(4):351-355.

Gonzalez MJ, Miranda-Massari JR, Riordan HD. Vitamin C as an
Ergogenic Aid. ] Orthomol Med. 2005;20(2):100-102.

Christie-David DJ, Gunton JE. Vitamin C deficiency and diabetes
mellitus-easily missed? Diabet Med. 2017 Feb;34(2):294-296.

Kranke P, Bennett MH, Martyn-St James M. Hyperbaric oxygen
therapy for chronic wounds. In: Kranke P, ed. Cochrane Database
of Systematic Reviews 11. Chichester, UK: John Wiley & Sons,
Ltd. 2015;28-34.

Londahl M, Katzman P, Nilsson A, Hammarlund C. Hyperbaric
Oxygen Therapy Facilitates Healing of Chronic Foot Ulcers in
Patients With Diabetes. Diabetes Care. 2010 May;33(5):998-
1003.

Bishop AJ, Mudge E. Diabetic foot ulcers treated with hyperbaric
oxygen therapy: A review of the literature. Int Wound J. 2014
Feb;11(1):28-34.

Endocrinol Diabetes Open Access

Volume: 1.2

4/4


https://www.ncbi.nlm.nih.gov/pubmed/25828624
https://www.ncbi.nlm.nih.gov/pubmed/25828624
https://www.ncbi.nlm.nih.gov/pubmed/25828624
https://www.ncbi.nlm.nih.gov/pubmed/25828624
https://www.ncbi.nlm.nih.gov/pubmed/16543652
https://www.ncbi.nlm.nih.gov/pubmed/16543652
https://www.ncbi.nlm.nih.gov/pubmed/16543652
https://www.ncbi.nlm.nih.gov/pubmed/16543652
http://www.jpgmonline.com/article.asp?issn=0022-3859;year=1992;volume=38;issue=3;spage=112;epage=114;aulast=Doctor
http://www.jpgmonline.com/article.asp?issn=0022-3859;year=1992;volume=38;issue=3;spage=112;epage=114;aulast=Doctor
https://www.ncbi.nlm.nih.gov/pubmed/20139336
https://www.ncbi.nlm.nih.gov/pubmed/20139336
https://www.ncbi.nlm.nih.gov/pubmed/14498993
https://www.ncbi.nlm.nih.gov/pubmed/14498993
https://www.hindawi.com/journals/jdr/2017/8379327/
https://www.hindawi.com/journals/jdr/2017/8379327/
https://www.hindawi.com/journals/jdr/2017/8379327/
https://www.ncbi.nlm.nih.gov/pubmed/22242019
https://www.ncbi.nlm.nih.gov/pubmed/22242019
https://www.ncbi.nlm.nih.gov/pubmed/22242019
https://www.ncbi.nlm.nih.gov/pubmed/22242019
https://www.ncbi.nlm.nih.gov/pubmed/17849958
https://www.ncbi.nlm.nih.gov/pubmed/17849958
https://www.ncbi.nlm.nih.gov/pubmed/26345602
https://www.ncbi.nlm.nih.gov/pubmed/26345602
https://www.ncbi.nlm.nih.gov/pubmed/26345602
https://www.ncbi.nlm.nih.gov/pubmed/26345602
https://www.ncbi.nlm.nih.gov/pubmed/26345602
https://www.ncbi.nlm.nih.gov/pubmed/22331979
https://www.ncbi.nlm.nih.gov/pubmed/22331979
https://www.ncbi.nlm.nih.gov/pubmed/22331979
https://www.ncbi.nlm.nih.gov/pubmed/22331979
https://www.ncbi.nlm.nih.gov/pubmed/15616239
https://www.ncbi.nlm.nih.gov/pubmed/15616239
https://www.ncbi.nlm.nih.gov/pubmed/15616239
https://www.ncbi.nlm.nih.gov/pubmed/15616239
https://www.ncbi.nlm.nih.gov/pubmed/15616239
https://www.ncbi.nlm.nih.gov/pubmed/15377060
https://www.ncbi.nlm.nih.gov/pubmed/15377060
https://www.ncbi.nlm.nih.gov/pubmed/15377060
https://www.ncbi.nlm.nih.gov/pubmed/15377060
https://www.ncbi.nlm.nih.gov/pubmed/19604407
https://www.ncbi.nlm.nih.gov/pubmed/19604407
https://www.ncbi.nlm.nih.gov/pubmed/19604407
https://www.ncbi.nlm.nih.gov/pubmed/19604407
https://www.ncbi.nlm.nih.gov/pubmed/27099230
https://www.ncbi.nlm.nih.gov/pubmed/27099230
https://www.ncbi.nlm.nih.gov/pubmed/27099230
https://www.ncbi.nlm.nih.gov/pubmed/27099230
https://www.isom.ca/article/metabolic-correction-physiologic-modulation-unifying-theory-healthy-state/
https://www.isom.ca/article/metabolic-correction-physiologic-modulation-unifying-theory-healthy-state/
https://www.isom.ca/article/metabolic-correction-physiologic-modulation-unifying-theory-healthy-state/
https://www.isom.ca/article/metabolic-correction-physiologic-modulation-unifying-theory-healthy-state/
https://www.isom.ca/article/metabolic-correction-physiologic-modulation-unifying-theory-healthy-state/
https://www.ncbi.nlm.nih.gov/pubmed/15695476
https://www.ncbi.nlm.nih.gov/pubmed/15695476
https://www.ncbi.nlm.nih.gov/pubmed/15695476
https://www.ncbi.nlm.nih.gov/pubmed/16195374
https://www.ncbi.nlm.nih.gov/pubmed/16195374
https://www.ncbi.nlm.nih.gov/pubmed/16195374
https://www.ncbi.nlm.nih.gov/pubmed/16195374
https://www.ncbi.nlm.nih.gov/pubmed/10375783
https://www.ncbi.nlm.nih.gov/pubmed/10375783
https://www.ncbi.nlm.nih.gov/pubmed/10375783
https://www.researchgate.net/publication/280743106_Vitamin_C_as_an_ergogenic_aid
https://www.researchgate.net/publication/280743106_Vitamin_C_as_an_ergogenic_aid
https://www.ncbi.nlm.nih.gov/pubmed/27859562
https://www.ncbi.nlm.nih.gov/pubmed/27859562
https://www.ncbi.nlm.nih.gov/pubmed/20427683
https://www.ncbi.nlm.nih.gov/pubmed/20427683
https://www.ncbi.nlm.nih.gov/pubmed/20427683
https://www.ncbi.nlm.nih.gov/pubmed/20427683
https://www.ncbi.nlm.nih.gov/pubmed/22747586
https://www.ncbi.nlm.nih.gov/pubmed/22747586
https://www.ncbi.nlm.nih.gov/pubmed/22747586

	Abstract
	Introduction
	Case Report
	Figure 1
	Discussion
	Conclusion
	References

