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Introduction 

CM, marketed by Evolution Nutraceuticals, 1  contains a mixture of arginine , 2  citrulline, 3 

cholecalciferol vitamin D, various vitamins, quercetin, minerals and over 700 natural products 

that can be isolated from herbal and vegetable product constituents (see supplemental 

section).4 Previous studies have shown that antioxidants added to a combination of arginine, 

citrulline and vitamin D synergistically increases NO and peroxynitrite ratios that are critical for 

preventing endothelial cells dysfunction (ED) and development of cardiovascular, metabolic 

and inflammatory diseases. 5 Furthermore, it has been shown that interactions between CM 

ingredients upregulate caveola mediated endocytosis (CME), down regulate TGF beta 

activity, increase the production of calcitriol, increase the  bioavailability of cholecalciferol 

vitamin D,6 and activate autophagy.7, 8, 9  

Background  

 Over 8% of the world population have type 2 diabetes (T2D).10 Five percent of these people 

have type 1 diabetes (T1D) and the rest has type 2 (T2D). However, this grouping of highly 

heterogeneous disorders ( see supplemental section) is insufficient for disease stratification 

and outcome prediction.11 Among key risk factors precipitating T2D is Obesity associated 

chronic inflammation and cardiovascular disease. 12  Thus, causes of diabetes involve 

overproduction of proinflammatory cytokines triggering inflammatory condition which 

damage insulin secreting pancreatic islet β-cells and precipitates  decreased responsiveness 

of β-cells to glucagonlike peptide-1 (GLP-1) and glucose-dependent insulinotropic 

polypeptide (GIP) which results in hyperglycemia. 13  Hyperglycemia, in turn, causes 

endothelial dysfunction which makes diabetes not only a metabolic disease but also a 

cardiovascular disease. 14  In fact, ischemic stroke, accounts for most of the morbidity, 

hospitalizations, and death in patients with diabetes. Comorbidities associated with T2D and 

shown in the supplemental section include coronary artery diseases, 15  hypertension, 16 

dyslipidemia, high LDL cholesterol.17 neuropathy, retinopathy, nephropathy, and cognitive 

declines.  

During the very early stages of diabetes, there is a striking loss of glucose-induced first-phase 

insulin release which predicts development of hyperglycemia.18 These early states called 

prediabetes, are also associated with a pseudo-insulin resistance which is a stage associated  

with reduced recycling of insulin receptors via clathrin and caveola mediated endocytosis. 

Impairment of insulin receptor recycling results in altered insulin responses and insulin 

clearance rather than a genuine insensitivity of INSR signaling.19 More advanced stages of 

disease progression, involve development of Insulin resistance, which is a condition where 

normal or even elevated levels of insulin produce an impaired glucose disposal responses.20  

At this stage, pancreatic β cells, pushed to secrete more insulin, become exhausted but are 

still being replenished through renewed β cells growth; however, once this β cell renewal 

capacity is exhausted, there is no backup to meet insulin demands which accelerates 

development of full blown diabetes and associated comorbidities. Accelerating this stage of  

disease progression are Increases in TGF beta 1 activity and impairment of autophagy, which 

plays a key regulatory role in the organization and function of pancreatic islet β-cells. 21,22,23 

 

Gap Analysis: Retrospective analysis of T2D treatment outcomes suggests that current 

hypoglycemic agents (OHA) frequently produce insufficient hyper glycemic control and islet 

cell protection. Current treatments, by targeting single mechanisms of actions do not 

integrate mechanisms that support integrity of  insulin receptor signaling, insulin secretion, 

healthy islet cell functions, and beta cell renewal. Moreover, current strategies for treatment 



Cardio Miracle for Diabetes ESA AF
   
 

2 | P a g e  
 

and prevention of diabetes do not adequately protect against microvascular complications 

precipitating diabetes associated comorbidities.24  

 

Nitric Oxide: A Key Cellular Mechanisms linking Onset of Cardiovascular Disease, 

Obesity, and Diabetes 

NO production in our body is controlled by three different nitric oxide synthase enzymes (NOS) 

catalyzing the NADPH- and O2-dependent oxidation of L-arginine to L-citrulline. The neuronal 

form of nitric oxide synthase NOS1 or n NOS is expressed in neurons, skeletal muscle, and 

epithelial cells. The inducible NOS enzyme, NOS2 or iNOS, has the highest capacity to 

generate NO and is expressed by most cell types in response to inflammatory stimuli. 25 The 

endothelial form of NOS enzymes, NOS3 or eNOS is expressed in the vascular endothelium, 

neurons, epithelial cells, cardiomyocytes, adipocytes, and hepatocytes.  

A common premise linking obesity, onset of cardiovascular disease and insulin resistance is 

an imbalanced nitric oxide (NO) production. Thus, the bioavailability of NO is decreased in 

cardiovascular disease, obesity and development of insulin resistance. 26,27,28.   

The decline of NO levels in Obesity, is associated with decreases of endothelial  NOS3 activity  

caused by a decreased phosphorylation of NOS3 at serine 1177 which reduces its activation 

and capacity to produce NO.29  This lower NO production is further stymied in that obesity 

also leads to increases in the caveola scaffolding protein caveolin 1 which is a potent NOS3 

inhibitor. 30  Of relevance to treatment /prevention of diabetes is the observation that 

Increasing NOS3 mediated  NO production restores Insulin sensitivity.31   

In contrast, the activation of the inducible nitric oxide synthase i NOS, or NOS2, in combination 

with actions facilitated by the proinflammatory cytokine IL1 beta causes the destruction of 

insulin producing pancreatic islet cells. 32,33 In view of these detrimental effects, the role of NO 

in treatment of diabetes has been  subject to controversy.34 However,  NO’s  negative effect 

of on insulin sensitivity can be blocked by inhibiting i NOS mediated NO production and by 

supporting eNOS activity. 35, 36 

 

The Cardio Miracle Effect   

 

CM, supports NOS3 mediated NO generation through the  combination of Arginine, citrulline 

and cholecalciferol Vitamin D and inhibits i NOS mediated  NO generation through the action 

of the CM ingredient quercetin which is an iNOS inhibitor.37 Furthermore, NO derived from 

endothelial NOS3 activates caveola mediated endocytosis which (1) increases insulin 

receptor sensitivity; 38  (2) prevents pancreatic islet β-cells dysfunctions, 39  (3) reverses 

impairment of glucose and arginine stimulated insulin secretion, (4) decreases islet 

inflammation, decreases excessive transforming growth factor-β receptors signaling forming 

a pathogenic positive feedback loop.4041,42 The combination of these functionalities allow 

CM to support pancreatic beta cell regeneration and assists treatment of diabetes and 

associated comorbidities. 43 , 44 , Lastly by activating CME and autophagy, CM decreases 

excessive Caveolin1 levels which are elevated in obesity, cardiovascular disease and 

diabetes and reduce e NOS mediated NO production. In doing so, CM attacks the root 

causes of cardiovascular and metabolic disease. 
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Cardio Miracle Functionalities  

 

CM, by decreasing elevated levels of caveolin 1,  

CM supports functioning of a positive feedback 

loop that protects pancreatic beta cells, supports 

beta cell regenerations, increases insulin 

sensitivity, supports insulin secretion. Thus, 

decreasing Caveolin 1 levels with Olenlandia 

diffusa have been shown to decrease blood 

glucose levels and pancreatic tissue damage.45 

Thus, CM’s capacity to increase bioavailable 

levels of NOS 3 derived NO supports the activation 

of caveola mediated endocytosis (CME).46  The 

activation of CME, in turn, assists in the 

internalization and recycling of insulin receptor 

which increases insulin sensitivity in early stages of diabetes.47 Likewise, the activation of CME 

causes the down regulation of excessive TGF beta 1 activity,48 which forms a pathogenic 

feedback in diabetes. 49  CM , by down regulating TGF beta activity and by activating 

autophagy, supports the regeneration of exhausted pancreatic beta cell.50  

The combination of CM functionalities are ideal aligned for slowing development of  diabetes 

and supporting current modalities for treatment of diabetes  and its comorbidities. 

 

The Cardio Miracle Difference (1) : CM supports insulin receptor (INSR) activities: 

 Impairment of INSR activities leads to insulin resistance, which is a key factor in 

development of type 2 diabetes mellitus (T2DM). INSR activities are regulated in part by INSR 

internalization and recycling. Among 

the many regulatory mechanisms 

Controlling INSR activities is the insulin 

activated internalization of INSR via 

caveola mediated (CME) or clathrin 

dependent endocytosis and 

subsequent trafficking to early 

endosome (EE), where INSR is 

dephosphorylated, sorted and either 

moved into lysosome for degradation 

or recycled back to the plasma 

membrane. The importance of CME 

mediated regulation of insulin receptor activity has been made apparent in experiments 

using the CME inhibitor Genistein which substantially decreased the number of high affinity 

insulin receptors in livers that have been treated and untreated with insulin.51  Moreover it 

has been shown that decreased INSR activities are early markers signaling onset of insulin 

resistance and development of T2DM. 52 Cardio Miracle, by activating CME  supports the 

recycling of insulin receptor and hence is anticipated to prevent/ slow development of 

insulin resistance and diabetes.  
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The Cardio Miracle difference (2): Supporting pancreatic beta cell functions.   

Insufficient pancreatic β-cell mass or insulin-producing β-cells are implicated in development 

of insulin resistance and all forms of diabetes. In this respect,  clinical studies suggest that 

saturated fatty acid induced mitochondrial dysfunction plays a key role in beta cell 

dysfunction. Thus, levels of circulating saturated fatty acids  (SFA) are elevated in subjects 

with obesity, insulin resistance, dyslipidemia, diabetes, and diabetic nephropathy. 53 , 54 

Investigations on how SFA  contribute to the generation of diabetes and associated 

pathologies suggest that SFA trigger chronic low level inflammation which, in turn, triggers 

stress responses and impairment of autophagy flux and  impairment of mitochondrial and  

pancreatic beta cell functions. 55 , 56 , 57   Suggesting a  causal relationship between 

mitochondrial impairment and beta cell dysfunction is the observations that the number of 

mitochondria are decreased in insulin-resistant skeletal muscle cells. This observation 

prompted the suggestion  that  impairment of mitochondrial function in  β cells contributes to  

insulin-resistance and diabetic nephropathy and that the protection of mitochondrial 

functions  offers opportunity for  

improving  treatments  of  T2D. 5859  

A mechanism proposed for 

protecting mitochondria and β cell 

functions  is the  activation of 

mitochondrial autophagy (termed 

mitophagy), which is a process that 

selectively degrades damaged 

mitochondria and reverses 

mitochondrial dysfunction. 60 , 61  

Supporting mitophagy with Cardio 

Miracle ingredients as a strategy for 

treatment of diabetes is the  

observations that the transcription 

factor E2F1,  which is key regulator in the expression of autophagy associated genes, plays a 

key role in the maintenance of β-cell identity and insulin secretion. Thus, loss of E2F1 functions 

triggers glucose intolerance associated with defective insulin secretion, altered α-to-β-cell 

ratios and  a downregulation of many β-cell genes.62  Maintenance of α-to-β-cell ratios relies 

on the  fine tuning of  E2F1 activities by histone deacetylases HDAC6 and HDAC1 which serve 

as mitochondrial nutrient sensors and play a role in maintaining in  β-cell health.  Elevated 

levels of the cholesterol metabolite 27-hydroxycholestero associated with insulin resistance,63 

by affecting the cytoplasmic localization of HDAC1 negatively affects mitophagy,64 and 

beta cell health. This effect is  reversed by HDAC1 inhibitor resveratrol found in CM;s grape 

seed extract.65  
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Effects of CM’s quercetin and grape seed extract combination.   

CM’s projected anti-diabetic  effect spectrum incudes 

improvement of  insulin-mediated suppression of hepatic glucose 

production and enhancement of insulin-stimulated glucose 

disposal in skeletal muscle. Molecular mechanisms involved  affect  

AMPK signaling,  increases in insulin receptor (INSR) tyrosine kinase 

activity, enhancement of  glycogen synthesis, activation glucose  

GLUT4 transporters, increasing  antioxidant activities and 

regulating autophagy via  the PI3K/AKT/mToR pathways.66  Less 

clarity exists concerning  CM’s ability to modify  lipid metabolism.67 

For pinpointing mechanisms involved we used SystaMedic’s 

Systems Pharmacology platform which identified  that  CM not 

only modulates  PI3K/AKT/mToR pathways and  ATP/ADP ratios but 

also links Vitamin D receptor, retinoic acid receptor, and fatty acid 

receptor signaling  pathways.68  The relevance of this MOA for assessing CM effects on 

diabetes comes from observations that Pancreatic islets express high levels of G-protein 

coupled receptors GPRC5C , GPR40 and GPR142 which, are involved in regulating functional 

β-cell mass.69,70  The antidiabetic drug Metformin, increases endothelial NO production,71 

which, in turn, affects the expression of these receptors and triggers the relocation and 

degradation of the PML-RARα fusion protein  which regulates  the expression of the leptin-

receptor (OB-R) long isoform. 72 , 73    This particular leptin receptor isoform modulates 

interleukin-6 signaling and activates via JAK-STAT signaling leptin actions. Thus, the anti-

diabetic effects of CM extend beyond effects on AMPK signaling and include the regulation 

of leptin signaling. The recognition of CM’s capacity to regulate both glucose homeostasis 

and body fat could be used to identify anti-obesity ingredient combinations. 74, 75  Thus, by 

regulating the expression of leptin-receptor (OB-R) long isoform, CM modulates the sensitivity 

of the “adipo-insular axis” which, in turn finetunes  insulin synthesis,  secretion in pancreatic 

β-cells and lipid metabolism.  

The Cardio Miracle Difference (3): Increasing insulin secretion:  

High glucose level precipitated increases in 

ATP/ADP ratio cause the closure of the ATP-sensitive 

K+ channel Kv2.1, which in turn prompts the 

opening of the voltage-dependent Ca2+ channel 

Cav1.2. 

 Insulin secretion is initiated by the dissociation of 

Caveolin 1 from a GDP _CDC42 complex. This 

dissociation step is supported by CM ingredient ViD 

which by activating SRC kinase causing the 

phosphorylation of CAV1at Tyr14 and its 

dissociation from the CDC42 complex. Upon 

dissociation, cdc42-GDP binds to G protein βPIX which interacts with protein VAMP2-bound 

to insulin secretory granules. These vesicles are then targeted to fusion with the plasma 

membrane resulting in insulin secretion. The transient  receptor potential melastatin 2 (TRPM2) 

channel plays a key role in regulating glucose-induced and incretin-potentiated insulin 

secretion. 76  In that, glucose metabolism and glucagon-like peptide 1 (GLP-1) receptor 

stimulation increase the activity of TRPM2 channels via cAMP signaling.  Glucagon‐like 

peptide‐1 (GLP‐1), the most potent incretins stimulate glucose‐induced insulin secretion and 

inhibits glucagon secretion which leads to a decrease in hepatic glucose production and 
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lowering of blood glucose levels. GLP-1 also improves beta-cell proliferation and prevents 

beta-cell destruction by cytotoxic agents. Both of these antidiabetic mechanisms involve 

caveola. mediated endocytosis. 77   Accordingly, CM by supporting these mechanisms 

supports insulin release and treatments for  diabetes 

 

Supplemental Section 

 

Diabetes associated  Comorbidities affected by CM 

 

DIABETES COMORBIDITIES 

OBESITY FALL NEPHROPATHY ALBUMINURIA 

HYPERTENSION ANXIETY BULIMIA NERVOSA CARDIOMYOPATHY 

DIABETES MELLITUS HEPATIC STEATOSIS THROMBOEMBOLISM PANCREATITIS 

WEIGHT GAIN NEOPLASM CACHEXIA HIRSUTISM 

INFLAMMATION HYPERINSULINISM CHRONIC OBSTRUCTIVE PULMONARY DISEASE BACK PAIN 

NERVOUS ANOREXIA HYPOGLYCEMIA METASTASIS 

DEATH ARTHRITIS SNORING CUSHING'S SYNDROME 

NECROSIS PROSTATE CANCER ACANTHOSIS HYPOXEMIA 

FATTY LIVER THROMBOSIS ISCHEMIA FATIGUE 

SLEEP APNEA BLEEDING HYPERACTIVITY ERECTILE DYSFUNCTION 

INFECTION RENAL DISEASE HYPERURICEMIA DAYTIME SLEEPINESS 

ATHEROSCLEROSIS GASTROESOPHAGEAL REFLUX URINARY INCONTINENCE HEADACHES 

HYPERGLYCEMIA ALANINE AMINOTRANSFERASE INFLUENZA FEAR 

DEPRESSION FRACTURE COLON CANCER ALCOHOL PROBLEM 

BREAST CANCER MENOPAUSE ADDICTION DYSPNEA 

STROKE ENDOMETRIAL CANCER RELAXATION TENSION 

WOUND OSTEOPOROSIS PSORIASIS ATROPHY 

ASTHMA INFERTILITY HEPATITIS B CONGESTIVE HEART FAILURE 

HYPOVENTILATION ABUSE STARVATION METABOLIC DISORDER 

HYPERLIPIDEMIA TRAUMA ATRIAL FIBRILLATION ENDOCRINE DISORDER 

HYPERTROPHY HYPOXIA HYPOTHYROIDISM VENOUS THROMBOSIS 

HYPERTRIGLYCERIDEMIA HERNIA NEUROPATHY SHOCK 

HYPERCHOLESTEROLEMIA SCHIZOPHRENIA RETINOPATHY OVARIAN CANCER 

CORONARY ARTERY DISEASE RENAL FAILURE PULMONARY EMBOLISM RESPIRATORY FAILURE 

MYOCARDIAL INFARCT ANEMIA MALABSORPTION IMMUNODEFICIENCY 

HYPERPHAGIA NECK STIFFNESS DEMENTIA SEPSIS 

CARDIAC FAILURE PROTEINURIA ADENOMA PNEUMONIA 

CARCINOMA ESSENTIAL HYPERTENSION EMESIS HYPOPNEA 

STRAIN ISCHEMIC HEART DISEASE OCCLUSION NAUSEA 

HEPATITIS HYPERSOMNIA GALLSTONES GOUT 
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CM EFFECTS  ON DIABETES 

Previous studies aimed at identifying molecular underpinnings of CM’s pharmacology, 
identified 1320 proteins) involved in the regulation of caveolae-associated functions, redox 

stress,78 and nutrient sensing. For evaluating if the core pharmacology of CM mediated by 

interactions between these 1320 CM proteins could affect development and progression of 

diabetes mellitus, we identified protein network overlap of these 1320 proteins 647 proteins 

associated with diabetes. 227 Proteins appearing in both networks are shown in Table 1.  

Table 1 

High Confidence Protein Interaction Network for Diabetes Mellitus 

18S_rRNA, ABCA1, ABCC8, ABCG1, ABCG5, ABCG8, ABHD5, ACACA, ACACB, ACADL, 

ACADM, ACE, ACE2, ACHE, ACLY, ACOX1, ACSL1, ACTB, ADAMTS9, ADCY5, ADIPOQ, 

ADIPOR1, ADIPOR2, ADM, ADORA1, ADRB1, ADRB2, ADRB3, AFP, AGER, AGPAT2, AGRP, 

AGT, AGTR1, AHSG, AIF1, AKR1B1, AKT1, AKT1S1, AKT2, ALB, ALDH2, ALDH7A1, ALMS1, 

AMY2A, ANGPT1, ANGPT2, ANGPTL3, ANGPTL4, AOC3, APLN, APLNR, APOA1, APOA2, 

APOA4, APOB, APOC1, APOC2, APOC3, APOE, APOL1, APOM, APP, APPL1, AQP7, AR, 

ARG1, ARG2, ARNTL, ATF3, ATF4, ATF6, ATG5, ATG7, ATM, ATP12A, ATP4A, AVP, AWAT1, 

AZGP1, BACE1, BCHE, BCL2, BCL2L1, BDNF, BECN1, BGLAP, BMP2, BMP4, BMP7, BSCL2, 

C19orf80, C1QTNF3, C2CD4B, C3, CALCA, CAMK1D, CAMKK2, CAPN10, CARTPT, CASP1, 

CASP3, CASP8, CASP9, CAV1, CCK, CCL2, CCL3, CCL4, CCL5, CCND1, CCR2, CCR5, 

CD163, CD19, CD28, CD34, CD36, CD40, CD40LG, CD44, CD68, CD80, CD86, CD8A, 

CDC123, CDH5, CDKAL1, CDKN2A, CDKN2B, CDKN2B-AS1, CEBPA, CEBPB, CEBPD, CEL, 

CETP, CFD, CFTR, CHGA, CHUK, CIDEA, CISD1, CISH, CLOCK, CMKLR1, CNR1, COX4I1, CP, 

CPE, CPT1B, CPT1C, CPT2, CREB1, CRH, CRP, CRY1, CRY2, CS, CSF2, CSF3, CSH1, CSH2, CST3, 

CTGF, CTLA4, CTNNB1, CX3CL1, CXCL1, CXCL10, CXCL12, CXCL8, CXCR4, CYBA, CYBB, 

CYCS, CYP17A1, CYP19A1, CYP1A2, CYP27A1, CYP27B1, CYP2C19, CYP2C8, CYP2C9, 

CYP2E1, CYP3A4, CYP7A1, CYP8B1, DDAH1, DDAH2, DDIT3, DGAT1, DGAT2, DH1, DICER1, 

DIO2, DLK1, DNM1L, DNMT1, DNTT, DPP4, DPP8, DPP9, DUOX1, DUOX2, EDN1, EDNRA, EGF, 

EGFR, EGR1, EIF2AK3, EIF2S1, EIF4EBP1, ELOVL3, ELOVL5, ELOVL6, ENG, ENHO, ENPP1, 

ENSP00000387760, ENSP00000417517, ENSP00000459962, EP300, EPO, ERBB2, ERN1, ESR1, 

ESR2, ESRRA, EXOSC4, F2, F3, F7, FABP1, FABP2, FABP3, FABP4, FABP5, FADS1, FADS2, FAP, 

FASN, FBXO32, FCGR3A, FCGR3B, FFAR1, FFAR2, FFAR3, FFAR4, FGF19, FGF21, FGF23, FIS1, 

FLT1, FN1, FNDC5, FOS, FOXA2, FOXM1, FOXO1, FOXO3, FOXO4, FOXP3, FST, FTO, G6PC, 

G6PC2, G6PD, GAD1, GAD2, GAL, GAPDH, GAST, GC, GCG, GCK, GDF15, GF2BP2, GFPT1, 

GFPT2, GGT2, GH1, GHR, GHRH, GIP, GIPR, GJA1, GK, GLIS3, GLP1R, GNRH1, GOT2, GPAM, 

GPBAR1, GPR119, GPT, GPX1, GRB10, GRB14, GRB2, GSK3B, H6PD, HAMP, HAVCR1, HBA1, 

HBA2, HCRT, HFE, HGF, HHEX, HIF1A, HIST2H3PS2, HK2, HLA-DQA1, HLA-DQB1, HLA-DRB1, 

HMGB1, HMGCR, HMGCS2, HMOX1, HNF1A, HNF1B, HNF4A, HP, HPGDS, HPRT1, hsa-miR-

103a-3p, hsa-miR-122-5p, hsa-miR-146a-5p, hsa-miR-155-5p, hsa-miR-21-5p, hsa-miR-223-3p, 

hsa-miR-29a-3p, hsa-miR-33a-5p, hsa-miR-34a-5p, hsa-miR-375, HSD11B1, HSD11B2, 

HSP90AA1, HSPA1A, HSPA5, HSPB3, HTR2C, IAPP, ICAM1, IDE, IFNA1, IFNB1, IFNL3, IGF1, IGF2, 

IGFBP1, IGFBP2, IGFBP3, IKBKB, IL13, IL15, IL17A, IL18, IL1A, IL1B, IL1R1, IL1RN, IL2, IL33, IL4, IL5, 

IL6, IL7, INPPL1, INS, INSIG1, INSIG2, INSM2, INSR, IRS1, IRS2, ITGA2B, ITGAM, ITGAX, ITLN1, JAK2, 

JAZF1, JUN, KCNJ11, KCNQ1, KDR, KEAP1, KHK, KIT, KL, KLB, KLF11, KLF14, KLF15, KLF4, KLK4, 

KNG1, KRT18, LBP, LCAT, LCN2, LEP, LGALS3, LGALS4, LIPC, LIPE, LMNA, LOX, LPA, LPIN1, LPL, 

LRP2, LTA, LYPLAL1, MAF, MAFA, MAP1LC3B, MAP3K5, MAPK1, MAPK14, MAPK3, MAPK8, 
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MAPK9, MAPT, MB, MC3R, MC4R, MFN1, MFN2, MGAM, MGEA5, MGLL, MGP, MIF, MLXIPL, 

MLYCD, MME, MMP1, MMP2, MMP9, MPO, MRC1, MSTN, MT-CO1, MTHFR, MTNR1B, MTOR, 

MTTP, MYC, MYD88, MYH6, MYOD1, MYOG, NAMPT, NCF1, NCF2, NCOR1, NEUROD1, 

NEUROG3, NFE2L2, NFKBIA, NGF, NIT1, NKX2-2, NKX6-1, NKX6-2, NOD2, NOS1, NOS2, NOS3, 

NOTCH1, NOX1, NOX4, NPC1L1, NPHS1, NPHS2, NPPB, NPY, NQO1, NR0B2, NR1D1, NR1H3, 

NR1H4, NR1I2, NR3C1, NR3C2, NRF1, NRIP1, OGT, OLR1, OMA1, OXT, P2RY12, P4HB, PARP1, 

PAX4, PAX6, PC, PCK1, PCSK1, PCSK2, PCSK9, PDE3B, PDE5A, PDK4, PDX1, PECAM1, PER2, 

PGF, PI3, PIK3C2A, PINK1, PLA2G1B, PLA2G7, PLAT, PLEK, PLG, PLIN1, PLIN2, PLTP, PNLIP, 

PNPLA2, PNPLA3, POMC, PON1, PPARA, PPARD, PPARG, PPARGC1A, PPARGC1B, PPIA, 

PPIG, PPY, PRKAB1, PRKCA, PRKCB, PRKCD, PRKCE, PRL, PTEN, PTGS2, PTPN1, PTPN11, PTPN2, 

PTPN22, PTPRC, PTPRN, PTPRN2, PTS, PTX3, PYY, RAPGEF3, RAPGEF4, RARRES2, RBP4, REL, 

RELA, REN, RETN, RHEB, RHOA, RICTOR, RPS6KB1, RPTOR, RUNX2, SAA1, SAG, SCARB1, 

SCARB2, SCD, SELE, SELL, SELP, SEPP1, SERPINA1, SERPINA12, SERPINC1, SERPINE1, SFTA3, 

SGK1, SH2B1, SHBG, SHC1, SI, SIRT1, SIRT2, SIRT4, SIRT5, SIRT6, SIRT7, SLC22A1, SLC27A1, 

SLC27A2, SLC27A4, SLC27A5, SLC2A1, SLC2A12, SLC2A14, SLC2A2, SLC2A3, SLC2A4, 

SLC30A10, SLC30A8, SLC47A1, SLC5A1, SLC5A11, SLC5A2, SLC5A4, SMAD2, SMAD3, SNCA, 

SOCS1, SOCS3, SOD1, SOD2, SOD3, SORT1, SOST, SP6, SPP1, SQSTM1, SRC, SREBF1, SREBF2, 

SST, STAP2, STAT1, STAT3, STAT5B, STAT6, STK11, TAC1, TAS1R2, TAS1R3, TBC1D1, TBC1D4, TBL1X, 

TCF7L2, TEK, TFAM, TFRC, TG, TGFB1, TGM2, TH, THBS1, THY1, TIMP1, TLR2, TLR3, TLR4, TLR5, TLR9, 

TM6SF2, TNF, TNFRSF10A, TNFRSF1A, TNFRSF1B, TNFRSF25, TNFSF11, TNNI3, TNNT2, TOR1A, TP53, 

TPO, TRAF6, TRH, TRIM63, TSC2, TSPAN8, TTR, TXN, TXNIP, UCP1, UCP2, UCP3, ULK1, VAMP2, 

VCAM1, VDAC1, VDR, VEGFA, VR1, VWF, XBP1, 

Evaluation of network overlap of the protein interaction network shown in table 1 with the 

previously identified CM interactome consisting of 1320 proteins identified 226 proteins  

shared by both networks. (See Table 2 ) 

Table 2 

Network overlap of CM network with diabetes network 

ACNA1C , CACNA1D , CACNA1F , CACNA1S , KCNA5 , PPP3CA , PPP3CB , CAMK2D , CD38 

, FKBP1B , PSMD9 , RAPGEF4 , RYR2 , SRI , BLK , DOC2B , EFNA5 , EPHA5 , LRRC8A , MCU , 

SLC25A22 , SLC8B1 , SYT9 , TFAP2B , HNF4A , LRP5 , SFRP1 , TM7SF3 , ABCC8 , ADCY1 , ADCY2 

, ADCY3 , ADCY4 , ADCY5 , ADCY6 , ADCY7 , ADCY8 , ADCY9 , BAD , CFTR , GNAS , ITPR3 , 

JAK2 , KCNB1 , KCNJ11 , PFKFB2 , PRKACA , PRKACB , PRKACG , PRKCE , PFKL , SERP1 , 

SNAP25 , STX1A , STX4 , STXBP4 , SYT7 , VAMP2 , AACS , ALOX5 , BMP8A , CELA2A , GPLD1 , 

MIDN , OXCT1 , PIM3 , CAV1 , FOXO1 , G6PC2 , GCK , HLA-DRB1 , INS , IRS1 , IRS2 , MYRIP , 

NEUROD1 , PDX1 , PTPN11 , RBP4 , RFX6 , SLC2A1 , SLC2A2 , SLC30A8 , SREBF1 , UCP2 , 

ADRA2A , CASR , CCKAR , CHRM3 , CNR1 , FFAR1 , GNA11 , GNAQ , GPER1 , MTNR1B , PFKM 

, PLA2G6 , PLCB1 , PLCB2 , PLCB3 , PLCB4 , ATP1A1 , ATP1A2 , ATP1A3 , ATP1A4 , ATP1B1 , 

ATP1B2 , ATP1B3 , ATP1B4 , FAM3D , FXYD2 , HMGN3 , ANO1 , GPR27 , JAGN1 , KCNMA1 , 

KCNMB1 , KCNMB2 , KCNMB3 , KCNMB4 , KCNN1 , KCNN2 , KCNN3 , KCNN4 , KCNU1 , MPC2 

, NLGN2 , NOV , RFX3 , TSSC1 , ADCYAP1 , ADCYAP1R1 , CHGA , GCG , GIP , GIPR , GLP1R , 

GPR119 , NKX6-1 , TCF7L2 , UCN3 , CCL5 , IFNG , IL1B , IL6 , NOS2 , NR0B2 , TNF , VDR , ARNTL 

, CLOCK , GPR68 , KLF7 , NR1D1 , PER2 , SIRT6 , SLC16A1 , ATF2 , ATF4 , ATF6B , CAMK2A , 

CAMK2B , CAMK2G , CREB1 , CREB3 , CREB3L1 , CREB3L2 , CREB3L3 , CREB3L4 , CREB5 , HIF1A 

, NR1H4 , REST , CARTPT , CCK , DRD2 , ENSA , GHRL , GHSR , ISL1 , LEP , SSTR5 , TRH , TRPM4 , 
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ICA1 , PARK2 , PICK1 , PRKCA , PRKCB , PRKCG , ACSL4 , C2CD2L , CAPN10 , CDK16 , CPT1A 

, FOXA2 , TRPM2 , VSNL1 , ABCA12 , BAIAP3 , BRSK2 , FAM132A , NNAT , OSBP , PCLO , RAB3A 

, RIMS2 , RPH3AL , SLC9B2 , SYTL4 , TCIRG1 , ABAT , ACVR1C , GLUD1 , GLUL , HADH , INHBB , 

LRP5L , NDUFAF2 , PCK2 , PPARD , SIDT2 , SIRT4 , SOX4 , UQCC2 , TGFB1,TGFBR1 

Functional analysis of network proteins shown in table 2 using k means clustering identified  

 

 

 

Projected Sores of CM /drug/natural product  Interaction  

 
Substance  Interaction Score  Substance  Interaction Score  

Metformin  683 Dutogliptin  2 

Sitagliptin  278 Eucalyptus globulus  2 

Glucagon  233 Hydralazine  2 

Vildagliptin  113 Morus  2 

Liraglutide  75 Morus alba  2 

Linagliptin  65 Pramlintide  2 

Alogliptin  56 prolyl-hydroxyproline  2 

Exenatide  43 Psoralen  2 

Saxagliptin  40 Sotagliflozin  2 

Empagliflozin  31 Teduglutide  2 

Canagliflozin  21 Trelagliptin  2 

Dapagliflozin  20 Abelmoschus  1 

Fenretinide  14 Abelmoschus esculentus  1 

Teneligliptin  12 Alpha-Aminoisobutyric 

Acid  

1 

Valsartan  11 Carmegliptin  1 

Glibenclamide  10 cumini  1 

Rimonabant  10 Eucalyptus  1 

Lixisenatide  9 EUCALYPTUS CALOPHYLLA  1 

Anagliptin  8 Gymnema sylvestre  1 

Gemigliptin  8 Lupinus  1 

Glimepiride  7 Miglitol  1 

Albiglutide  6 Phosphatidylglycerol  1 
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Evogliptin  5 Polysorbate 20  1 

Mannose 6-phosphate  5 Psidium  1 

Semaglutide  5 Taspoglutide  1 

Glipizide  4 Terminalia  1 

Gliclazide  3 terminalia arjuna  1 

Pipistrellus abramus  3 Trandolapril  1 

Coptis chinensis  2 Voglibose  1 

 

CM secondary combination partners  ranked using  interaction scores for  target MOA 

 

 

Substances 2-3 Synergy Score 

collagen  972 

Hernandezine  384 

Zinc  299 

Aicar  143 

myoinositol  142 

Guanosine  110 

Rosiglitazone  64 

Fisetin  36 

Retinol  29 

Rotenone  26 

Crocin  25 

Amylase  22 

 

Medline References (2017-2020) for Mechanism of Action Protein Interaction Network 

targeted by  CardioMiracle. 

 
Pub Med 

Reference 

Publicati

on year 

Reference title Protein Targets Statistical 

significan

ce  of 

reference  
PMID:32082483 2020  Role of Caveolin-1 in Diabetes and 

Its Complications. 

STAT3,IGF1,DPP4,MTOR,IL6,GCG,

CREB1 

4.48E-09 

PMID:32095994 2020  Post-Transplantation Diabetes 

Mellitus. 

DPP4,MTOR,GCG,CREB1 3.62E-06 
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PMID:32110076 2020  Comparative Effectiveness of 

Long-Acting GLP-1 Receptor 

Agonists in Type 2 Diabetes: A Short 

Review on the Emerging Data. 

ALB,DPP4,GCG 5.13E-06 

PMID:32429334 2020  Evaluation of Viburnum opulus L. 

Fruit Phenolics Cytoprotective 

Potential on Insulinoma MIN6 Cells 

Relevant for Diabetes Mellitus and 

Obesity. 

ALB,DPP4,GCG 5.13E-06 

PMID:32020552 2020  Efficacy of Vildagliptin Added to 

Continuous Subcutaneous Insulin 

Infusion (CSII in Hospitalized Patients 

with Type 2 Diabetes. 

ALB,DPP4,GCG 6.91E-06 

PMID:32337293 2020  Effect of Combination Therapy of 

Canagliflozin Added to Teneligliptin 

Monotherapy in Japanese Subjects 

with Type 2 Diabetes Mellitus: A 

Retrospective Study. 

ALB,DPP4,GCG 6.91E-06 

PMID:31677134 2020  Rationale, Design, and Methods of 

the Study of Comparison of 

Canagliflozin vs. Teneligliptin 

Against Basic Metabolic Risks in 

Patients with Type 2 Diabetes 

Mellitus (CANTABILE study: Protocol 

for a Randomized, Parallel-Group 

Comparison Trial. 

ALB,DPP4,GCG 8.49E-06 

PMID:32140368 2020  Evaluation of the Safety and 

Efficacy of Teneligliptin at a Higher 

Dose in Indian Type 2 Diabetes 

Patients: A Retrospective Analysis. 

ALB,DPP4,GCG 8.49E-06 

PMID:31992158 2020  Sodium-Glucose Cotransporter 2 

Inhibition for the Prevention of 

Cardiovascular Events in Patients 

With Type 2 Diabetes Mellitus: A 

Systematic Review and Meta-

Analysis. 

ALB,DPP4,GCG 1.03E-05 

PMID:32168854 2020  Effect of Dipeptidyl-Peptidase 4 

Inhibitors on Circulating Oxidative 

Stress Biomarkers in Patients with 

Type 2 Diabetes Mellitus. 

ALB,DPP4,GCG 1.03E-05 

PMID:31958307 2020  Glucose time in range and 

peripheral neuropathy in type 2 

diabetes mellitus and chronic 

kidney disease. 

ALB,DPP4,GCG 1.24E-05 

PMID:32115517 2020  Beneficial Effects of Ipragliflozin on 

the Renal Function and Serum Uric 

Acid Levels in Japanese Patients 

with Type 2 Diabetes: A 

Randomized, 12-week, Open-label, 

Active-controlled Trial. 

ALB,DPP4,GCG 1.24E-05 

PMID:32211075 2020  Omarigliptin decreases 

inflammation and insulin resistance 

in a pleiotropic manner in patients 

with type 2 diabetes. 

ALB,DPP4,GCG 1.24E-05 

PMID:31692374 2020  12th Roche Diabetes Care 

Network Meeting: April 11-13, 2019, 

Copenhagen, Denmark. 

ALB,DPP4,GCG 1.47E-05 

PMID:31863344 2020  A Multinational Real-World Study 

on the Clinical Characteristics of 

Patients with Type 2 Diabetes 

Initiating Dapagliflozin in Southern 

Europe. 

ALB,DPP4,GCG 1.47E-05 

PMID:31915054 2020  Systematic review and meta-

analysis protocol for efficacy and 

safety of Momordica charantia L. 

ALB,DPP4,GCG 1.71E-05 
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on animal models of type 2 

diabetes mellitus. 

PMID:32210695 2020  Diabetes as a risk factor for 

Alzheimer's disease in the Middle 

East and its shared pathological 

mediators. 

IGF1,DPP4,IL6,GCG 1.79E-05 

PMID:32003832 2020  Role of sodium-glucose 

cotransporter 2 inhibition to 

mitigate diabetic kidney disease 

risk in type 1 diabetes. 

ALB,DPP4,GCG 1.96E-05 

PMID:32139602 2020  Glucagon receptor antagonist 

upregulates circulating GLP-1 level 

by promoting intestinal L-cell 

proliferation and GLP-1 production 

in type 2 diabetes. 

ALB,DPP4,GCG 2.21E-05 

PMID:32190049 2020  SGLT2 Inhibitors, GLP-1 Agonists, 

and DPP-4 Inhibitors in Diabetes 

and Microvascular Complications: 

A Review. 

ALB,DPP4,GCG 2.21E-05 

PMID:32238798 2020  Identification of Potential 

Therapeutic Targets and Pathways 

of Liraglutide Against Type 2 

Diabetes Mellitus (T2DM 

DPP4,MTOR,GCG 2.21E-05 

PMID:32158490 2020  Management of type 2 diabetes: 

consensus of diabetes 

organizations. 

ALB,DPP4,GCG 3.13E-05 

PMID:32150819 2020  Insulin: The Friend and the Foe in 

the Development of Type 2 

Diabetes Mellitus. 

IGF1,MTOR,GCG 6.44E-05 

PMID:32265637 2020  Brain Metabolism Alterations in 

Type 2 Diabetes: What Did We 

Learn From Diet-Induced Diabetes 

Models? 

IGF1,IL6,GCG 0.00015 

PMID:31571983 2019  The relationship between 

pancreatic cancer and type 2 

diabetes: cause and 

consequence. 

STAT3,ALB,IGF1,DPP4,MTOR,IL6,G

CG 

2.14E-10 

PMID:30687888 2019  Novel Treatment Opportunities 

Against Cognitive Impairment in 

Parkinson's Disease with an 

Emphasis on Diabetes-Related 

Pathways. 

IGF1,DPP4,MTOR,GCG,CREB1 2.92E-07 

PMID:30928925 2019  Rationale, design and study 

protocol of the randomised 

controlled trial: Diabetes 

Interventional Assessment of 

Slimming or Training tO Lessen 

Inconspicuous Cardiovascular 

Dysfunction (the DIASTOLIC study 

ALB,DPP4,IL6,GCG 3.26E-07 

PMID:31902143 2019  Diabetes and Cancer: Cancer 

Should Be Screened in Routine 

Diabetes Assessment. 

IGF1,DPP4,MTOR,GCG 3.26E-07 

PMID:31372166 2019  The Influence of Psychological 

Stress on the Initiation and 

Progression of Diabetes and 

Cancer. 

STAT3,MTOR,IL6,GCG,CREB1 4.40E-07 

PMID:31338868 2019  Liraglutide treatment reduced 

interleukin-6 in adults with type 1 

diabetes but did not improve 

established autonomic or 

polyneuropathy. 

ALB,DPP4,IL6,GCG 5.79E-07 

PMID:30863490 2019  A novel therapeutic approach to 

colorectal cancer in diabetes: role 

of metformin and rapamycin. 

STAT3,ALB,MTOR,IL6 6.65E-07 
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PMID:31496802 2019  Incident cancer risk in dipeptidyl 

peptidase-4 inhibitor-treated 

patients with type 2 diabetes 

mellitus. 

IGF1,DPP4,MTOR,GCG 6.65E-07 

PMID:30302966 2019  Soluble Dipeptidyl Peptidase-4 

Levels Are Associated with 

Decreased Renal Function in 

Patients with Type 2 Diabetes 

Mellitus. 

ALB,DPP4,IL6,GCG 7.75E-07 

PMID:30710452 2019  Leucine-glycine and carnosine 

dipeptides prevent diabetes 

induced by multiple low-doses of 

streptozotocin in an experimental 

model of adult mice. 

ALB,DPP4,MTOR,GCG 7.75E-07 

PMID:31572499 2019  Consensus recommendations for 

management of patients with type 

2 diabetes mellitus and 

cardiovascular diseases. 

ALB,DPP4,IL6,GCG 1.69E-06 

PMID:31780586 2019  Design of a randomised controlled 

trial of the effects of empagliflozin 

on myocardial perfusion, function 

and metabolism in type 2 diabetes 

patients at high cardiovascular risk 

(the SIMPLE trial 

ALB,DPP4,IL6,GCG 2.22E-06 

PMID:30312631 2019  Polychlorinated biphenyl 

exposures differentially regulate 

hepatic metabolism and 

pancreatic function: Implications 

for nonalcoholic steatohepatitis 

and diabetes. 

STAT3,IGF1,IL6,GCG 2.60E-06 

PMID:31523379 2019  Bone health in diabetes and 

prediabetes. 

IGF1,DPP4,IL6,GCG 2.79E-06 

PMID:30338340 2019  The transcription factor STAT6 plays 

a critical role in promoting beta cell 

viability and is depleted in islets of 

individuals with type 1 diabetes. 

STAT3,ALB,IL6,GCG 3.07E-06 

PMID:31470636 2019  From Pre-Diabetes to Diabetes: 

Diagnosis, Treatments and 

Translational Research. 

ALB,DPP4,IL6,GCG 3.35E-06 

PMID:30744071 2019  Mechanism and Potential of Egg 

Consumption and Egg Bioactive 

Components on Type-2 Diabetes. 

ALB,DPP4,IL6,GCG 3.62E-06 

PMID:30788808 2019  Population Pharmacokinetics of 

Semaglutide for Type 2 Diabetes. 

ALB,DPP4,GCG 3.62E-06 

PMID:31576500 2019  Diabetic kidney disease: new 

clinical and therapeutic issues. 

Joint position statement of the 

Italian Diabetes Society and the 

Italian Society of Nephrology on 

'The natural history of diabetic 

kidney disease and treatment of 

hyperglycemia in ... 

ALB,DPP4,IL6,GCG 4.58E-06 

PMID:31847392 2019  Non-Coding RNAs in IGF-1R 

Signaling Regulation: The 

Underlying Pathophysiological Link 

between Diabetes and Cancer. 

STAT3,IGF1,IL6,GCG 4.98E-06 

PMID:30863012 2019  Profile of semaglutide in the 

management of type 2 diabetes: 

design, development, and place in 

therapy. 

ALB,DPP4,GCG 5.13E-06 

PMID:30912340 2019  Retrospective Analysis of the 

Efficacy of Dapagliflozin in Patients 

with Type 2 Diabetes in a Primary 

Clinic in Korea. 

ALB,DPP4,GCG 5.13E-06 
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PMID:30992008 2019  Visit-to-visit fasting plasma glucose 

variability is an important risk factor 

for long-term changes in left 

cardiac structure and function in 

patients with type 2 diabetes. 

ALB,DPP4,GCG 5.13E-06 

PMID:31218007 2019  Autophagy-induced degradation 

of Notch1, achieved through 

intermittent fasting, may promote 

beta cell neogenesis: implications 

for reversal of type 2 diabetes. 

STAT3,IGF1,DPP4,CREB1 5.90E-06 

PMID:31133864 2019  Is the Brain a Key Player in Glucose 

Regulation and Development of 

Type 2 Diabetes? 

STAT3,IGF1,IL6,GCG 6.91E-06 

PMID:31781663 2019  Incipient Diabetes Treated with 

Long-Term Classical Prescription. 

ALB,DPP4,GCG 6.91E-06 

PMID:30099845 2019  Glucagon-like peptide-1 receptor 

agonists for type 2 diabetes: A 

rational drug development. 

ALB,DPP4,GCG 8.49E-06 

PMID:30819188 2019  Evidence-based and tailored 

medication in type 2 diabetes: a 

pathway learned from clinical trials. 

ALB,DPP4,GCG 8.49E-06 

PMID:31074209 2019  Hyperglycemia in non-obese 

patients with type 2 diabetes is 

associated with low muscle mass: 

The Multicenter Study for Clarifying 

Evidence for Sarcopenia in Patients 

with Diabetes Mellitus. 

ALB,DPP4,GCG 8.49E-06 

PMID:31087027 2019  Management of Preexisting 

Diabetes in Pregnancy: A Review. 

ALB,DPP4,GCG 8.49E-06 

PMID:31183384 2019  A Randomized Study to Compare 

the Effects of Once-Weekly 

Dulaglutide Injection and Once-

Daily Glimepiride on Glucose 

Fluctuation of Type 2 Diabetes 

Mellitus Patients: A 26-Week Follow-

Up. 

DPP4,IL6,GCG 8.49E-06 

PMID:31236280 2019  Characteristics of Adults With Type 

2 Diabetes Mellitus by Category of 

Chronic Kidney Disease and 

Presence of Cardiovascular 

Disease in Alberta Canada: A 

Cross-Sectional Study. 

ALB,DPP4,GCG 8.49E-06 

PMID:31494602 2019  Analysis of English general practice 

level data linking medication levels, 

service activity and demography 

to levels of glycaemic control being 

achieved in type 2 diabetes to 

improve clinical practice and 

patient outcomes. 

ALB,DPP4,GCG 8.49E-06 

PMID:31496913 2019  Evaluation of Paraoxonase, 

Arylesterase, and Homocysteine 

Thiolactonase Activities in Patients 

with Diabetes and Incipient 

Diabetes Nephropathy. 

PON1,PON2,ALB 1.03E-05 

PMID:30246473 2019  Cardiovascular disease 

prevalence and risk factor 

prevalence in Type 2 diabetes: a 

contemporary analysis. 

ALB,DPP4,GCG 1.03E-05 

PMID:31390159 2019  Long-term outcome of islet 

transplantation on insulin-

dependent diabetes mellitus: An 

observational cohort study. 

MTOR,IL6,GCG 1.03E-05 

PMID:31583645 2019  Thyroid Dysfunction and Type 2 

Diabetes Mellitus: Screening 

ALB,IGF1,GCG 1.03E-05 
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Strategies and Implications for 

Management. 

PMID:31212911 2019  Can Epigenetics of Endothelial 

Dysfunction Represent the Key to 

Precision Medicine in Type 2 

Diabetes Mellitus? 

DPP4,IL6,GCG,CREB1 1.07E-05 

PMID:31275881 2019  The effects of high intensity interval 

training on appetite management 

in individuals with type 2 diabetes: 

influenced by participants weight. 

DPP4,IL6,GCG 1.24E-05 

PMID:31317516 2019  Glucagon-Like Peptide-1 Receptor 

Analogues in Type 2 Diabetes: Their 

Use and Differential Features. 

ALB,DPP4,GCG 1.24E-05 

PMID:31615494 2019  Increment of plasma glucose by 

exogenous glucagon is associated 

with present and future renal 

function in type 2 diabetes:a 

retrospective study from glucagon 

stimulation test. 

ALB,DPP4,GCG 1.24E-05 

PMID:30156056 2019  Effects of metformin and alogliptin 

on body composition in people 

with type 2 diabetes. 

ALB,DPP4,GCG 1.47E-05 

PMID:30506340 2019  A Review of Practical Issues on the 

Use of Glucagon-Like Peptide-1 

Receptor Agonists for the 

Management of Type 2 Diabetes. 

ALB,DPP4,GCG 1.47E-05 

PMID:30771017 2019  Diabetes Management in Older 

Adults With Chronic Kidney Disease. 

ALB,DPP4,GCG 1.47E-05 

PMID:30773997 2019  Bioactive compounds in plant 

materials for the prevention of 

diabetesand obesity. 

DPP4,MTOR,GCG 1.47E-05 

PMID:30830898 2019  Calycosin Ameliorates Diabetes-

Induced Renal Inflammation via 

the NF-KB Pathway In Vitro and In 

Vivo. 

DPP4,IL6,GCG 1.47E-05 

PMID:31033218 2019  Long-term safety and efficacy of 

the sodium-glucose cotransporter 2 

inhibitor, tofogliflozin, added on 

glucagon-like peptide-1 receptor 

agonist in Japanese patients with 

type 2 diabetes mellitus: A 52-week 

open-label, multicenter, ... 

ALB,DPP4,GCG 1.47E-05 

PMID:31215299 2019  Efficacy of Long-Term Remote 

Ischemic Conditioning on Vascular 

and Neuronal Function in Type 2 

Diabetes Patients With Peripheral 

Arterial Disease. 

ALB,DPP4,GCG 1.47E-05 

PMID:31269877 2019  Changes in the Prescription of 

Glucose-Lowering Medications in 

Patients With Type 2 Diabetes 

Mellitus After a Cardiovascular 

Event: A Call to Action From the 

DATAFILE Study. 

ALB,DPP4,GCG 1.47E-05 

PMID:31950036 2019  The Effects of Once-Weekly 

Dulaglutide and Insulin Glargine on 

Glucose Fluctuation in Poorly Oral-

Antidiabetic Controlled Patients 

with Type 2 Diabetes Mellitus. 

DPP4,IL6,GCG 1.47E-05 

PMID:29802679 2019  Soluble CD163 correlates with lipid 

metabolic adaptations in type 1 

diabetes patients during 

ketoacidosis. 

ALB,IL6,GCG 1.71E-05 

PMID:30026043 2019  Copeptin and Estimated Insulin 

Sensitivity in Adults With and 

ALB,IGF1,GCG 1.71E-05 
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Without Type 1 Diabetes: The CACTI 

Study. 

PMID:30788048 2019  SGLT-2 inhibitors in non-alcoholic 

fatty liver disease patients with type 

2 diabetes mellitus: A systematic 

review. 

ALB,DPP4,GCG 1.71E-05 

PMID:30912033 2019  Safety and Efficacy of 

Empagliflozin as Add-On Therapy to 

GLP-1 Receptor Agonist (Liraglutide 

in Japanese Patients with Type 2 

Diabetes Mellitus: A Randomised, 

Double-Blind, Parallel-Group Phase 

4 Study. 

ALB,DPP4,GCG 1.71E-05 

PMID:31227028 2019  PRODIG (Prevention of new onset 

diabetes after transplantation by a 

short term treatment of Vildagliptin 

in the early renal post-transplant 

period study: study protocol for a 

randomized controlled study. 

DPP4,MTOR,GCG 1.71E-05 

PMID:31308448 2019  Effect of Saxagliptin on Endothelial 

Function in Patients with Type 2 

Diabetes: A Prospective 

Multicenter Study. 

ALB,DPP4,GCG 1.71E-05 

PMID:31551068 2019  Comparative risk evaluation for 

cardiovascular events associated 

with dapagliflozin vs. empagliflozin 

in real-world type 2 diabetes 

patients: a multi-institutional cohort 

study. 

ALB,DPP4,GCG 1.71E-05 

PMID:31646466 2019  Combining GLP-1 Receptor 

Agonists and Basal Insulin in Older 

Adults with Type 2 Diabetes: Focus 

on Lixisenatide and Insulin Glargine. 

ALB,DPP4,GCG 1.71E-05 

PMID:30341767 2019  Liraglutide, Sitagliptin, and Insulin 

Glargine Added to Metformin: The 

Effect on Body Weight and 

Intrahepatic Lipid in Patients With 

Type 2 Diabetes Mellitus and 

Nonalcoholic Fatty Liver Disease. 

DPP4,IL6,GCG 1.96E-05 

PMID:31003482 2019  Clinical Management of 

Intermittent Fasting in Patients with 

Diabetes Mellitus. 

IGF1,DPP4,GCG 1.96E-05 

PMID:31026084 2019  Pharmacokinetic and 

pharmacodynamic modelling for 

renal function dependent urinary 

glucose excretion effect of 

ipragliflozin, a selective sodium-

glucose cotransporter 2 inhibitor, 

both in healthy subjects and 

patients with type 2 diabetes ... 

ALB,DPP4,GCG 1.96E-05 

PMID:31139316 2019  Novel pharmacological therapy in 

type 2 diabetes mellitus with 

established cardiovascular disease: 

Current evidence. 

ALB,DPP4,GCG 1.96E-05 

PMID:31191067 2019  Cystic Fibrosis-Related Diabetes: 

Pathophysiology and Therapeutic 

Challenges. 

DPP4,IL6,GCG 1.96E-05 

PMID:31208420 2019  Effect of dipeptidyl-peptidase-4 

inhibitors on C-reactive protein in 

patients with type 2 diabetes: a 

systematic review and meta-

analysis. 

DPP4,IL6,GCG 1.96E-05 

PMID:31518492 2019  Efficacy and safety of once-

weekly exenatide after switching 

ALB,DPP4,GCG 1.96E-05 
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from twice-daily exenatide in 

patients with type 2 diabetes. 

PMID:30791439 2019  Essential Roles for the Non-

Canonical IKB Kinases in Linking 

Inflammation to Cancer, Obesity, 

and Diabetes. 

STAT3,MTOR,IL6,GCG 2.18E-05 

PMID:31080438 2019  From the Incretin Concept and the 

Discovery of GLP-1 to Today's 

Diabetes Therapy. 

ALB,DPP4,GCG 2.21E-05 

PMID:31417608 2019  Therapeutic Silencing of 

Centromere Protein X Ameliorates 

Hyperglycemia in Zebrafish and 

Mouse Models of Type 2 Diabetes 

Mellitus. 

IGF1,MTOR,GCG 2.21E-05 

PMID:31396083 2019  Rhizoma coptidis as a Potential 

Treatment Agent for Type 2 

Diabetes Mellitus and the 

Underlying Mechanisms: A Review. 

IGF1,DPP4,GCG,CREB1 2.51E-05 

PMID:31183921 2019  Effectiveness of Eriomin(R in 

managing hyperglycemia and 

reversal of prediabetes condition: A 

double-blind, randomized, 

controlled study. 

DPP4,IL6,GCG 2.51E-05 

PMID:31440988 2019  Cardiorenal Protection: Potential 

of SGLT2 Inhibitors and GLP-1 

Receptor Agonists in the Treatment 

of Type 2 Diabetes. 

ALB,DPP4,GCG 2.51E-05 

PMID:31536546 2019  Clinical factors associated with 

bacterial translocation in Japanese 

patients with type 2 diabetes: A 

retrospective study. 

DPP4,IL6,GCG 2.51E-05 

PMID:30806837 2019  Triglycerides: Emerging Targets in 

Diabetes Care? Review of 

Moderate Hypertriglyceridemia in 

Diabetes. 

ALB,DPP4,GCG 2.81E-05 

PMID:31291713 2019  Diabetes Mellitus is Associated with 

Inferior Prognosis in Patients with 
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