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Editorial comments 
 

For the beginning of the May issue, Prof. Paul J Thornalley, a president of IMARS, 

sent us the interesting cartoons by Jarape, who is a cartoonist interested in glycation. This 

cartoon introduces concept of glycation interestingly. Please enjoy his colorful cartoons. 

In this issue, I am delighted to publish the article from a former president of IMARS, 

Prof. Varoujan Yaylayan at Department of Food Science and Agricultural Chemistry, McGill 

University, Quebec, Canada, titled “Comparison of the utility of MS/MS diagnostic ions 

generated under positive and negative ionization modes for the discrimination between Schiff 

bases and Amadori products.” Prof. Yaylayan’s group demonstrates that diagnostic ions 

obtained from MS/MS fragmentations can be used for the discrimination between glucose-

derived Schiff bases and their corresponding Amadori compounds. 

I am also delighted to publish the article from a committee member of the Japanese 

Maillard Reaction Society (JMARS), Prof. Ryoji Nagai at Graduate School of Agriculture, 

Tokai University, Kumamoto, Japan. Dr. Ryusuke Suzuki of his group demonstrates that 

intracellular advanced glycation endproducts (AGE)-induced endoplasmic reticulum stress is 

one of the mechanisms underlying osteoblast apoptosis. They highlight novel insight into the 

molecular mechanisms of osteoblast apoptosis and AGE-related osteoporosis. Dr. Ryusuke 

Suzuki received the YIA award in the 30th JMARS virtual meeting on Nov 6, 2020. 

 

The IMARS Highlights editors always look forward to submitting your articles 

related to glycation research in the field of food and medical sciences, and any comment to the 

articles published in IMARS Highlights.   

Please stay safe and healthy.   

 
Reiko Inagi, PhD 

 

Division of Chronic Kidney Disease Pathophysiology  

The University of Tokyo Graduate School of Medicine  

email:inagi-npr@umin.ac.jp 
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Introducing Jarape – a cartoonist with an interest in glycation 

 

I am very happy to introduce the first installment of cartoons by Jarape – a cartoonist with an 

interest in glycation. Jarape is the penname of a chemist and cartoonist from Columbia, South 

America. Now retired, he worked for 28 years as a forensic chemist at the Trace Evidence 

Group, Instituto Nacional de Medicina Legal y Ciencias Forenses, Colombia. He was trained 

at the Metro Dade Police Department, International Forensic Research Institute (IFRI), 

Florida International University, Miami, Florida, USA.  As a cartoonist, he has been a 

collaborator with different newspapers and journals in Columbia - publishing regularly for 

more than 12 years in the newspaper El Espectador, Bogotá. Some of his cartoons have been 

published in journals in Canada, USA, India, Bolivia and Colombia. 

Jarape sent his glycation-themed cartoons to me earlier this year. They provide an original, 

fascinating and light-hearted introduction to glycation. I hope you enjoy them and brighten 

the day for you. Many thanks to Jarape for this colorful contribution to IMARS Highlights. 

Kind regards, 

 

 

 

 

 

 

 

Paul J Thornalley 

President, IMARS and Director, Diabetes Research Center, 

Qatar Biomedical Research Institute (QBRI), Hamad Bin Khalifa University, 

Qatar Foundation, P.O. Box 34110, Doha, Qatar 
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Comparison of the utility of MS/MS diagnostic ions generated under 
positive and negative ionization modes for the discrimination between 

Schiff bases and Amadori products 
 

Haoran Xing and Varoujan Yaylayan 
 

Department of Food Science and Agricultural Chemistry, McGill University, 21111 
Lakeshore, Ste Anne de Bellevue, Quebec, Canada, H9X 3V9 

 
Email Address: varoujan.yaylayan@mcgill.ca 

Abstract 

Schiff bases and Amadori rearrangement products are the most important isomeric 

intermediates involved in the early Maillard reaction; distinguishing them by various analytical 

techniques remains a difficult challenge. Here we demonstrate that diagnostic ions obtained 

from MS/MS fragmentations can be used for the discrimination between glucose derived Schiff 

bases and their corresponding Amadori compounds taking as an example glycine and proline 

based intermediates. The ESI-qTOF-MS/MS systems were operated under both positive and 

negative modes to obtain three types of molecular ions: protonated, sodiated, and deprotonated. 

Each of the three molecular ions was subsequently fragmented at three different collision-

induced disassociation energies (10, 15, and 20 eV) to generate unique MS/MS fragmentation 

patterns for each analyte. Analysis of the MS/MS data has indicated that protonated and 

deprotonated molecular ions generated unique diagnostic ions able to discriminate between 

Schiff bases and their corresponding Amadori compounds. Whereas sodiated ions generated 

identical diagnostic ions vastly differing in their relative intensities. Furthermore, it was 

demonstrated that relative intensities of the diagnostic ions originating from Amadori and 

Schiff bases can be used to predict their ratio in the analytical sample. 

 

Keywords: Diagnostic ions, tandem mass spectrometry (MS/MS), collision-induced 

disassociation (CID), Maillard reaction, Schiff bases, Amadori compounds. 
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1. Introduction  

Maillard reaction produces a wide array of compounds, some isomeric in nature, others with 

divergent chemical properties with a dynamic concentration range. The development of 

efficient analytical methodologies to distinguish between different Maillard Reaction Products 

(MRPs) with various isomeric structures, therefore, remains a formidable challenge. The high-

resolution mass spectrometry (HRMS) is emerging as a high-throughput analytic platform to 

perform non-targeted analysis of the Maillard reaction mixtures. [1, 2] The HRMS has the 

capacity to separate thousands of compounds based on differences in their molecular weights 

in a single run. Additional separation power can be achieved using liquid chromatography in 

conjunction with MS analysis. The HRMS also allows the assignment of elemental 

composition at a considerable accuracy. Furthermore, unequivocal structural elucidation can 

be achieved during subsequent tandem mass spectrometry (MS/MS) through collision-induced 

disassociation (CID). However, there is limited information that can be found in the literature 

on the utilization of MS/MS fragmentations for the purpose of distinguishing isomeric 

intermediates from the Maillard reaction. [3-6] Knowledge of the presence and relative 

amounts of isomers in these reaction mixtures can be a useful strategy for estimating their 

relative importance. The ability to discriminate between initially formed isomeric 

intermediates in the Maillard reaction mixtures can provide for the workers in the field of 

“omics” an important tool for more in-depth analysis of such reactions. To this end, we recently 

investigated the utility of MS/MS diagnostic ions in distinguishing the two most important 

known isomeric structures formed in the initial stage of the Maillard reaction (Schiff bases and 

Amadori rearrangement products) under different MS/MS fragmentation conditions. [7, 8]  
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2. Material and Methods 

2.1 Materials 

All reagents and chemicals were purchased from Sigma-Aldrich Chemical Co. (Oakville, ON, 

Canada) and used without further purification. Synthesis and characterization of N-

carboxymethyl-D-glucosylamine (glycine Schiff base), 1-carboxymethylamino-1-deoxy-D-

fructose (glycine Amadori compound), N-[(2'-carboxy)pyrrolidinyl]-D-glucosylamine (proline 

Schiff base), and 1-[(2'-carboxy)pyrrolidinyl]-1-deoxy-D-fructose (proline Amadori 

compound) were performed according to published procedures. [7-10] 

2.2 LC-ESI-qToF/MS/MS  

Samples were analyzed using an Agilent 1290 Infinity II LC system coupled to the 6545 qToF 

-MS (Agilent Technologies, Santa Clara, USA). The LC separation was conducted on a 

Poreshell120 EC-C18 analytical column (Agilent Technologies; 2.7 μm × 3 mm × 100 mm) 

connected with a Poreshell120 EC-C18 guard column (Agilent Technologies; 2.7 μm × 3 mm 

× 5 mm). The elution condition was at a flow rate of 0.4 mL/min with the mobile phase as the 

mixture of 0.1% (V/V) aqueous formic acid (40%) with methanol (60%). The injection volume 

was 1 μL, and the column temperature was set to 20 °C. The samples were analyzed in positive 

and negative electrospray ionization modes using product ion (MS/MS) experiment. The 

drying gas temperature was at 275 °C with a flow of 10 mL/min, the sheath gas temperature 

was at 300 °C with a flow of 12 mL/min, the pressure on the nebulizer at 45 psi, the capillary 

voltage at 4500 V, the fragmentor voltage at 1000 V, the skimmer voltage at 50 V, and the 

nozzle voltage at 2000 V. The Tandem mass spectrometry (MS/MS) data was collected by 

scans between m/z 50 and 1000 at a scan rate of 3 spectra/s for three different collision energies 

(10 V, 15 V, and 20 V). The data sets were processed with MassHunter Profinder B.08.00 

software (Agilent Technologies). 

2.3 Direct injection-qToF-ESI/MS/MS  

The diluted sample solutions (1 μL) in methanol/ water (90%/ 10%) were supplied to the source 

directly via a syringe. The analysis was performed on a Bruker Maxis Impact quadrupole time 

of flight mass spectrometer (Bruker Daltonics, Bremen, Germany) operated in positive and 

negative ion modes. Instrument calibration was performed using sodium formate clusters. The 

electrospray interphase settings were as follows: nebulizer pressure, 0.6 bar; drying gas, 4 
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L/min; temperature, 180 °C; and capillary voltage, 4500 V. The scan range was from m/z 50 

to 800. Tandem mass spectrometry (MS/MS) was carried out in MRM mode using 10.0 eV 

collision energy. The data were analyzed using Bruker Compass Data Analysis software, 

version 4.2. 

3. Results and discussion 

3.1 Diagnostic ions generated from MS/MS fragmentations of synthetic glycine and 

proline ARPs and their Schiff bases 

 

The MS/MS data of synthetic standard compounds including glycine Schiff base, glycine ARP, 

proline Schiff base, and proline ARP, were obtained from the fragmentation of protonated, 

sodiated, and deprotonated molecular ions obtained from ESI positive and negative modes 

using different CID energies (i.e., 10eV, 15eV, and 20eV). To evaluate the reproducibility of 

the diagnostic ions produced, two independent MS systems were chosen: (1) Bruker Maxis 

Impact direct injection (DI) quadrupole time of flight (qToF) mass spectrometer, and (2) 

Agilent 1290 Infinity II LC system (reverse phase column) coupled to a 6545 qToF mass 

spectrometer. Both systems were operated in electrospray ionization (ESI) mode. [7, 8]  

3.1.1 LC-MS versus DI-MS 

It was observed that the diagnostic ions generated through MS/MS fragmentations were 

reproducible under both MS systems with some differences observed in the abundances of 

certain ions. For example, the LC-MS system generated more protonated ions, while the DI-

MS system generated more sodiated ions. In addition, the Schiff bases were less stable under 

the LC-MS system compared to the DI-MS system. (Table 1) [7, 8] 

3.1.2 ESI positive ([M+H]+ and [M+Na]+) versus ESI negative ([M-H]-) 

Protonated, sodiated, and deprotonated ions were evaluated with respect to their suitability for 

producing diagnostic ions. [7, 8] The results are summarized in Figure 1. It was observed that 

protonated and deprotonated molecular ions generated unique diagnostic ions able to 

discriminate between Schiff bases and their corresponding Amadori compounds. Whereas 

sodiated ions generated identical diagnostic ions, vastly differing, however, in their relative 

intensities. Both protonated and deprotonated Schiff bases produced the diagnostic ions at 

[AA+diose] through C2-C3 retro-aldolization (m/z 118, 158, 116, and 156) as shown in Figure 
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1 pathway a. The protonated ARP produced the diagnostic ions at [AA+CH2+H]+ through α-

fission (m/z 88 and 128) undergoing pathway c, while the deprotonated ARP produced the 

diagnostic ion at [AA+triose-H]- through C3-C4 retro-aldolization (m/z 146 and 186); Figure 

1 pathway d. An additional diagnostic ion originating from deprotonated Schiff bases was the 

2-azaallyl anion at [M-COOH-H]- (m/z 192) formed through pathway b. However, this 

diagnostic ion is amino acid-dependent and was not observed in the proline Schiff base but was 

present in phenylalanine, isoleucine, histidine, and arginine Schiff base MS/MS spectra. [8] On 

the other hand, the sodiated molecular ions failed to generate unique fragment ions that could 

be considered diagnostic for either Schiff base or ARP. (Figure 1) Both isomers produced two 

dominant identical fragments at [AA+diose+Na]+ (m/z 140 and 180) and [tetrose+Na]+ (m/z 

143) through C2-C3 retro-aldolization (pathway a and e), at differing intensities (see section 

3.2.3). 

3.1.3 CID energy (10eV, 15eV, and 20eV) 

The influence of CID energy on the generation of MS/MS diagnostic ions was also investigated 

at 10eV, 15eV, and 20eV energy levels for the protonated and sodiated ions obtained from the 

LC-MS system. (Figure 2) It was observed that the Schiff bases were not stable at higher energy 

values, and were decomposing before reaching the detector. For example, the protonated 

glycine Schiff base did not generate any meaningful fragments at 20eV. [7, 8] (Figure 2-a) 

Furthermore, an increase in CID energy generally induces a reduction in the relative intensities 

of the precursor ions. (Figure 2, red line) However, unlike the ARPs, the relative intensities of 

the diagnostic ions of Schiff bases did not increase with the corresponding decrease in the 

intensity of their precursor ions, (Figure 2, green, blue, and yellow line) indicating that higher 

CID energy values are not suitable to study MS/MS fragmentations of Schiff bases. Finally, it 

was observed that the sodiated ions (m/z 260 and 300) had extra stability during MS/MS 

fragmentations compared to the protonated ions (m/z 238 and 278). (Figure 2) Therefore, the 

instability of the Schiff bases can also be illustrated by comparing the relative intensities of 

their precursor ions under various CID energy values to that of ARPs. (Figure 2, m/z 260 and 

300) To obtain useful diagnostic ions from Schiff bases, it is recommended that MS/MS 

fragmentations be carried out under lower CID energy values. 

3.2  The utility of MS/MS diagnostic ions in estimating the ratio of Schiff bases and ARPs 

in prepared mixtures of synthetic standards 
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Prepared mixtures of synthetic glycine Schiff base and its ARP with known molar ratios of 1:0, 

1:2, 2:1, and 0:1 were analyzed by HRMS to evaluate the potential of utilizing relative 

intensities of diagnostic ions generated from MS/MS in estimating the composition of the 

isomeric mixtures. The three molecular ions, deprotonated ion at (m/z 236), protonated ion at 

(m/z 238), and sodiated ion at (m/z 260) were fragmented at 10eV (the protonated and sodiated 

ions were also fragmented at 15eV and 20eV). The recorded relative intensities of the 

diagnostic ions shown in Figure 1 were plotted against the composition of the mixtures and 

discussed below. (Figure 3) 

3.2.1 The deprotonated ion [M-H]- 

Compared to the protonated and sodiated ion, the deprotonated ion was found to be the best 

choice for estimating the composition of a mixture of Schiff bases and their ARPs for several 

reasons: (1) the MS/MS spectra were less noisy due to the selectivity towards oxygen-

containing compounds under ESI negative mode, additionally, the various dehydration 

reactions were also minimized; [7, 8] (2) the intensities of the diagnostic ions were relatively 

high for both isomers; (Figure 3-a) and (3) the relative intensities of the diagnostic ions 

responded well to the known ratio of Schiff base to ARP at lower CID energy values (10 eV). 

[7, 8] (Figure 3-a) 

3.2.2 The protonated ion [M+H]+ 

Despite the fact that protonated molecular ions can generate diagnostic ions for distinguishing 

the Schiff bases from their corresponding ARPs, these ions cannot be used reliably for the 

purpose of estimating the composition of a mixture. Although at higher CID energy values 

(20eV), the relative intensity of the diagnostic ion for the ARP (m/z 88) responded well to its 

increasing concentration in the mixture (Figure 3-b-3), the diagnostic ion for the protonated 

glycine Schiff base (m/z 118) completely disappeared. [7, 8] (Figure 2-a) On the other hand, at 

lower CID energy values (10eV), the relative intensity of the diagnostic ion for ARP (m/z 88) 

was less responsive to the concentration changes. (Figure 3-b-1)  

3.2.3 The sodiated ion [M+Na]+ 

Although the sodiated ion did not produce unique diagnostic ions for distinguishing between 

Schiff bases and ARPs, however, the relative intensities of the common diagnostic ions at m/z 

140 and 143 (Figure 1) responded well to the mixture of isomers due to the fact that Schiff 
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bases are less stable than ARP, hence higher relative intensities of the daughter ions were 

observed in the mixtures rich in Schiff bases. A similar trend was also observed when the 

mixture was fragmented at different CID energies (15eV and 20eV). (Figure 3-c) 

 

Acknowledgments  

The authors acknowledge funding for this research from Natural Sciences and Engineering 

Research Council of Canada (NSERC), Le Fonds de Recherche du Québec – Nature et 

Technologie (FRQNT), McGill University and from China Scholarship Council (CSC). 

 

References 

1. Golon, A., et al., An investigation of the complexity of Maillard reaction product 
profiles from the thermal reaction of amino acids with sucrose using high 
resolution mass spectrometry. Foods, 2014. 3(3): p. 461-475. 

2. Hemmler, D., et al., Evolution of complex maillard chemical reactions, resolved in 
time. Scientific reports, 2017. 7(1): p. 1-6. 

3. Hau, J., S. Devaud, and I. Blank, Detection of Amadori compounds by capillary 
electrophoresis coupled to tandem mass spectrometry. Electrophoresis, 2004. 
25(13): p. 2077-2083. 

4. Davidek, T., et al., Analysis of Amadori compounds by high-performance cation 
exchange chromatography coupled to tandem mass spectrometry. Analytical 
chemistry, 2005. 77(1): p. 140-147. 

5. Yuan, H., et al., The Comparison of the Contents of Sugar, Amadori, and Heyns 
Compounds in Fresh and Black Garlic. Journal of Food Science, 2016. 81(7): p. 
C1662-C1668. 

6. Yuan, H., et al., The Simultaneous Analysis of Amadori and Heyns Compounds 
in Dried Fruits by High Performance Liquid Chromatography Tandem Mass 
Spectrometry. Food Analytical Methods, 2017. 10(4): p. 1097-1105. 

7. Xing, H., V.V. Mossine, and V. Yaylayan, Diagnostic MS/MS fragmentation 
patterns for the discrimination between Schiff bases and their Amadori or Heyns 
rearrangement products. Carbohydrate Research, 2020. 491: p. 107985. 

8. Xing, H. and V. Yaylayan, Mechanochemical generation of Schiff bases and 
Amadori products and utilization of diagnostic MS/MS fragmentation patterns in 
negative ionization mode for their analysis. Carbohydrate Research, 2020. 495: p. 
108091. 

9. Mossine, V.V., G.V. Glinsky, and M.S. Feather, The preparation and 
characterization of some Amadori compounds (1-amino-1-deoxy-d-fructose 
derivatives) derived from a series of aliphatic ω-amino acids. Carbohydrate 
Research, 1994. 262(2): p. 257-270. 

10. Mossine, V.V., et al., Crystal structure of an Amadori compound, N-(1-deoxy-β-d-
fructopyranos-1-yl)-glycine (“d-fructose-glycine”). Carbohydrate research, 1995. 
266(1): p. 5-14. 

 



IMARS Highlights  
                                                                              www.imars.org 

                                                                                        Volume16, Number 2 
                                                                                   Mar. 26, 2021 

 
 

 
14 

 

Table 1: Comparison of the suitability of generating MS/MS diagnostic ions under different 
ionization modes using different MS systems. 

 [M+H]+ [M+Na]+ [M-H]- 

Acidic 
condition 
 
RP-LC-
ESI-
qToF-
MS/MS 

 
 
• Low stability of Schiff 
bases during ESI. 
• Unique fragmentation 
pattern (presence and 
absence type of 
difference). 
• Low stability of Schiff 
base during MS/MS 
(complete disappearance 
of the peak at high CID 
voltages). 

• Low stability of Schiff 
bases during ESI. 
• Less unique 
fragmentation pattern 
(differ only in intensity). 
• Higher stability of ARP 
during fragmentation 
(ARP reluctant to be 
fragmented). 

• Low stability of 
Schiff base during 
ESI. 
• Unique 
fragmentation pattern. 
• Low abundance (low 
intensities of daughter 
ions). 
 

Neutral 
condition 
 
DI-ESI-
qToF-
MS/MS 

• Low abundance (too 
low to perform MS/MS). 

• Less unique 
fragmentation pattern 
(differ only in intensity). 
• Higher stability during 
fragmentation (ARP 
reluctant to be 
fragmented). 
 

• Unique 
fragmentation pattern. 
 

ARP Amadori Rearrangement Product 
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Figure 1: MS/MS fragmentations generating diagnostic ions (pathways a to e) from 
protonated [M+H]+, sodiated [M+Na]+*, and deprotonated [M-H]- molecular ions of Schiff 
bases and ARPs of glycine (R1) and proline (R2). (n.d.: not detected)  
*Identical ions with different intensities are produced from the Schiff base and Amadori 
precursors 
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Figure 2: The effect of CID energies on the relative intensities of the diagnostic (green, blue, 
and yellow) and the precursor ions (red). See Figure 1 for the identity of the ions. 
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Figure 3: Plot of relative intensities of the diagnostic ions versus composition of the mixture 
of Schiff bases and ARPs. 
  



IMARS Highlights  
                                                                              www.imars.org 

                                                                                        Volume16, Number 2 
                                                                                   Mar. 26, 2021 

 
 

 
18 

 

Intracellular accumulation of advanced glycation end products induces 
osteoblast apoptosis via endoplasmic reticulum stress 

 
Ryusuke Suzuki 1,2, Yukio Fujiwara 3, Mitsuru Saito 1, Shoutaro Arakawa 1,2, 

 Ryoji Nagai 2 

 
1Department of Orthopaedic Surgery, Jikei University， 

2Graduate School of Agriculture, Tokai University， 
3Graduate School of Medical Sciences, Kumamoto University 

 
Osteoporosis is a major public health problem and is estimated to affect more than 200 million 

people worldwide (1). The incidence of osteoporosis increases with age (2), and the mortality rate 

after osteoporotic fractures is higher than that of the general population (3). Bone remodeling is a 

lifelong process that depends on a correct balance between bone resorption by osteoclasts and bone 

formation by osteoblasts. In contrast, remodeling imbalance, such as decrease in osteoblast or increase 

in osteoclast, results in osteoporosis. (4). Osteoblasts promote bone formation by synthesizing new 

bone collagen matrix and mineralization (5). Excessive osteoblast apoptosis is associated with 

reduced osteoblast numbers and inhibited bone formation (6). Moreover, decreased osteoblast 

numbers contribute to age-related bone loss (7). Therefore, excessive osteoblast apoptosis is a crucial 

pathogenetic mechanism underlying age-related osteoporosis. 

         AGEs are known to accumulate in the bone matrix with age and to increase due to pathogenesis 

caused by diabetes mellitus (8) and chronic kidney disease (9). Previous studies reported that 

extracellular AGEs induced osteoblast apoptosis and abnormal differentiation (10). In contrast, little 

is known regarding the association between intracellular AGEs and osteoblast apoptosis. Therefore, 

we investigated the effect of intracellular AGE accumulation on the induction of apoptosis in 

osteoblasts in vitro and in vivo.  

 In vitro, murine osteoblastic MC3T3-E1 cells and human osteoblastic hfob 1.19 cells were 

treated with glycolaldehyde (GA), an AGE precursor. GA-induced intracellular AGE accumulation 

induced osteoblastic apoptosis through the activation of ER stress-related proteins (such as glucose-

regulated protein 78, inositol-requiring protein-1α (IRE1α), p38 and c-Jun N-terminal kinase). 

Moreover, IRE1α, one of the ER stress sensors, knocking down improved osteoblast apoptosis by 

inhibiting JNK and p38 phosphorylation. In vivo, the association between AGE accumulation and 

osteoblast apoptosis was analyzed in human vertebral bodies acquired from cadavers with 

pathological anatomy. the ratio between AGE- and terminal deoxynucleotidyl transferase-mediated 
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dUTP nick end labeling (TUNEL)-positive osteoblasts in human vertebral bodies was significantly 

higher in an elderly group (average age of 77.5) than in a younger group (average age of 19.0). Double 

AGE and TUNEL staining also revealed that AGE-positive osteoblasts in the elder group were 

partially TUNEL-positive. These findings demonstrated that intracellular AGE-induced ER stress is 

one mechanism underlying osteoblast apoptosis (11). This study may provide novel insight into the 

molecular mechanisms of osteoblast apoptosis and age-related osteoporosis. 
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Highlights of the glycation literature 
(January 2021 - March 2021) 

 
Papers of Editors’ Choice 
 Li Y, Quan W, Jia X, He Z, Wang Z, Zeng M, Chen J. Profiles of initial, intermediate, and 

advanced stages of harmful Maillard reaction products in whole-milk powders pre-treated 
with different heat loads during 18 months of storage. Food Chem. 2021 Feb 
19;351:129361. Epub ahead of print.  

 Guo Y, Jia X, Cui Y, Song Y, Wang S, Geng Y, Li R, Gao W, Fu D. Sirt3-mediated 
mitophagy regulates AGEs-induced BMSCs senescence and senile osteoporosis. Redox 
Biol. 2021 Feb 24;41:101915. Epub ahead of print.  

 Bourgognon JM, Spiers JG, Robinson SW, Scheiblich H, Glynn P, Ortori C, Bradley SJ, 
Tobin AB, Steinert JR. Inhibition of neuroinflammatory nitric oxide signaling suppresses 
glycation and prevents neuronal dysfunction in mouse prion disease. Proc Natl Acad Sci 
U S A. 2021 Mar 9;118(10):e2009579118.  

 Shi J, Zhang Q, Zhao XH, Wang L. The impact of caseinate oligochitosan-glycation by 
transglutaminase on amino acid compositions and immune-promoting activity in BALB/c 
mice of the tryptic caseinate hydrolysate. Food Chem. 2021 Feb 16;350:129302. Epub 
ahead of print.  

 Zhang W, Zhang B, Ye Y, Zhu H. Corrigendum to "Methylglyoxal- hydroimidazolones 
(MG-Hs) instead of Nɛ-(carboxymethyl)-l-lysine (CML) is the major advanced glycation 
end-product during drying process in black tea" [Food Chem. 333 (2020) 127499]. Food 
Chem. 2021 Feb 15;350:129326. Epub ahead of print.  

 Yang M, Liu J, Yang X, Li S, Li C, Liu B, Ma S, Liu X, Du Z, Zhang T, Yu Y. Effect of 
glycation degree on the in vitro simulated gastrointestinal digestion: A promising 
formulation for egg white gel with controlled digestibility. Food Chem. 2021 Jul 
1;349:129096.  

 Liu Z, Zhu H, Ma Y, Tang Z, Zhao N, Wang Y, Pan S. AGEs exacerbates coronary 
microvascular dysfunction in NoCAD by activating endoplasmic reticulum stress-
mediated PERK signaling pathway. Metabolism. 2021 Jan 22;117:154710. Epub ahead of 
print.  

 Zhou X, Ulaszewska MM, De Gobba C, Rinnan Å, Poulsen MW, Chen J, Mattivi F, 
Hedegaard RV, Skibsted LH, Dragsted LO. New Advanced Glycation End Products 
Observed in Rat Urine by Untargeted Metabolomics after Feeding with Heat-Treated 
Skimmed Milk Powder. Mol Nutr Food Res. 2021 Feb 9:e2001049. Epub ahead of print.  

 Akhter F, Chen D, Akhter A, Yan SF, Yan SS. Age-dependent accumulation of dicarbonyls 
and advanced glycation endproducts (AGEs) associates with mitochondrial stress. Free 
Radic Biol Med. 2021 Feb 20;164:429-438. 

 Zhang H, Troise AD, Zhang H, Fogliano V. Cocoa melanoidins reduce the formation of 
dietary advanced glycation end-products in dairy mimicking system. Food Chem. 2021 
May 30;345:128827.  

 Rock CA, Keeney S, Zakharchenko A, Takano H, Spiegel DA, Krieger AM, Ferrari G, 
Levy RJ. Model studies of advanced glycation end product modification of heterograft 
biomaterials: The effects of in vitro glucose, glyoxal, and serum albumin on collagen 
structure and mechanical properties. Acta Biomater. 2021 Mar 15;123:275-285. Epub 2021 
Jan 11.  

 Yan Z, Luo H, Xie B, Tian T, Li S, Chen Z, Liu J, Zhao X, Zhang L, Deng Y, Billiar TR, 
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Jiang Y. Targeting adaptor protein SLP76 of RAGE as a therapeutic approach for lethal 
sepsis. Nat Commun. 2021 Jan 12;12(1):308.  

 Bhinder S, Kumari S, Singh B, Kaur A, Singh N. Impact of germination on phenolic 
composition, antioxidant properties, antinutritional factors, mineral content and Maillard 
reaction products of malted quinoa flour. Food Chem. 2021 Jun 1;346:128915.  

 Paria D, Convertino A, Mussi V, Maiolo L, Barman I. Silver-Coated Disordered Silicon 
Nanowires Provide Highly Sensitive Label-Free Glycated Albumin Detection through 
Molecular Trapping and Plasmonic Hotspot Formation. Adv Healthc Mater. 2021 
Feb;10(3):e2001110.  

 Quan W, Wu Z, Jiao Y, Liu G, Wang Z, He Z, Tao G, Qin F, Zeng M, Chen J. Exploring 
the relationship between potato components and Maillard reaction derivative harmful 
products using multivariate statistical analysis. Food Chem. 2021 Mar 1;339:127853.  

 Kim S, Shin WS. Formation of a novel coating material containing lutein and zeaxanthin 
via a Maillard reaction between bovine serum albumin and fucoidan. Food Chem. 2021 
May 1;343:128437.  

 Karbasi M, Sánchez-Ferrer A, Adamcik J, Askari G, Madadlou A, Mezzenga R. Covalent 
β-lactoglobulin-maltodextrin amyloid fibril conjugate prepared by the Maillard reaction. 
Food Chem. 2021 Apr 16;342:128388.  

 Feng J, Berton-Carabin CC, Ataç Mogol B, Schroën K, Fogliano V. Glycation of soy 
proteins leads to a range of fractions with various supramolecular assemblies and surface 
activities. Food Chem. 2021 May 1;343:128556.  

 Gutierrez-Mariscal FM, Cardelo MP, de la Cruz S, Alcala-Diaz JF, Roncero- Ramos I, 
Guler I, Vals-Delgado C, López-Moreno A, Luque RM, Delgado-Lista J, Perez-Martinez 
P, Yubero-Serrano EM, Lopez-Miranda J. Reduction in Circulating Advanced Glycation 
End Products by Mediterranean Diet Is Associated with Increased Likelihood of Type 2 
Diabetes Remission in Patients with Coronary Heart Disease: From the Cordioprev Study. 
Mol Nutr Food Res. 2021 Jan;65(1):e1901290.  

 Sergi D, Boulestin H, Campbell FM, Williams LM. The Role of Dietary Advanced 
Glycation End Products in Metabolic Dysfunction. Mol Nutr Food Res. 2021 
Jan;65(1):e1900934. Epub 2020 Apr 20.  

 
 
 

 
1. Ali SM, Chen P, Sheikh S, Ahmad A, Ahmad M, Paithankar M, Desai B, Patel P, Khan 

M,  
Chaturvedi A, Patel R, Panchal DT, Shah K, Chavda V, Saboo BD, Patel A, Ahmad I.  
Thymoquinone with Metformin Decreases Fasting, Post Prandial Glucose, and 
HbA1c in Type 2 Diabetic Patients. Drug Res (Stuttg). 2021 Mar 8. Epub ahead of print.  

2. Zhang Z, Li XM, Li Z, Lin H. Investigation of glycated shrimp tropomyosin as a 
hypoallergen for potential immunotherapy. Food Funct. 2021 Mar 8. Epub ahead of 
print. 

3. Zhang HL, Zhu JE, Li JX, Li XL, Sun LP, Xu HX, Yu SY. US-guided percutaneous 
microwave ablation (MWA) of submandibular gland: A new minimal invasive and 
effective treatment for refractory sialorrhea and treatment response evaluation with  
contrast-enhanced imaging techniques. Clin Hemorheol Microcirc. 2021 Feb 26. Epub  
ahead of print. 
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4. Mori Y, Hiromura M, Terasaki M, Kushima H, Ohara M, Fukui T, Takahashi Y, 
Yamagishi SI. Very rare case of Graves' disease with resistance to methimazole: a 
case report and literature review. J Int Med Res. 2021 Mar;49(3):300060521996192.  

5. Yang L, Liu Y, Wang Y, Li J, Liu N. Azeliragon ameliorates Alzheimer's disease via 
the Janus tyrosine kinase and signal transducer and activator of transcription 
signaling pathway. Clinics (Sao Paulo). 2021 Mar 8;76:e2348.  

6. Ling S, Xu JW. NETosis as a Pathogenic Factor for Heart Failure. Oxid Med Cell 
Longev. 2021 Feb 23;2021:6687096.  

7. Braga AA, Bortolin RH, Graciano-Saldarriaga ME, Hirata TD, Cerda A, de Freitas RC, 
Lin-Wang HT, Borges JB, França JI, Masi LN, Curi R, Pithon-Curi TC, Sampaio MF, 
Castro LR, Bastos GM, Hirata RD, Hirata MH. High serum miR-421 is associated with 
metabolic dysregulation and inflammation in patients with metabolic syndrome. 
Epigenomics. 2021 Mar 8. Epub ahead of print.  

8. Hong SH, Kim YB, Choi HS, Jeong TD, Kim JT, Sung YA. Association of Vitamin D 
Deficiency with Diabetic Nephropathy. Endocrinol Metab (Seoul). 2021 Feb;36(1):106-
113. 2020.826. Epub 2021 Feb 24.  

9. Huang HL, Huang WC, Lin KD, Liu SS, Lee MR, Cheng MH, Chin CS, Lu PL, Sheu CC, 
Wang JY, Lee IT, Chong IW. Completion Rate and Safety of Programmatic Screening 
and Treatment for Latent Tuberculosis Infection in Elderly Patients with Poorly 
Controlled Diabetic Mellitus: A Prospective Multicenter Study. Clin Infect Dis. 2021 
Mar 3:ciab209. Epub ahead of print.  

10. Agho ET, Owotade FJ, Kolawole BA, Oyetola EO, Adedeji TA. Salivary inflammatory 
biomarkers and glycated haemoglobin among patients with type 2 diabetic mellitus. 
BMC Oral Health. 2021 Mar 6;21(1):101.  

11. Rahman ML, Feng YA, Fiehn O, Albert PS, Tsai MY, Zhu Y, Wang X, Tekola-Ayele F, 
Liang L, Zhang C. Plasma lipidomics profile in pregnancy and gestational diabetes 
risk: a prospective study in a multiracial/ethnic cohort. BMJ Open Diabetes Res Care. 
2021 Mar;9(1):e001551. 

12. Phillips E, Ponce J, Bhoyrul S, Cunneen SA, Gomez E, Jacobs M, Kipnes M, Marema RT, 
Schwiers M, Waggoner JR, DeMarchi J. Safety and effectiveness of REALIZE 
adjustable gastric band: 5-year prospective study. Surg Obes Relat Dis. 2021 Jan 
22:S1550 7289(21)00045-9. Epub ahead of print.  

13. Chaghouri P, Maalouf N, Peters SL, Nowak PJ, Peczek K, Zasowska-Nowak A, Nowicki 
M. Two Faces of Vitamin C in Hemodialysis Patients: Relation to Oxidative Stress 
and Inflammation. Nutrients. 2021 Feb 27;13(3):791. 

14. Altomare A, Baron G, Balbinot M, Pedretti A, Zoanni B, Brioschi M, Agostoni P, Carini 
M, Banfi C, Aldini G. In-Depth AGE and ALE Profiling of Human Albumin in Heart 
Failure: Ex Vivo Studies. Antioxidants (Basel). 2021 Feb 27;10(3):358.  

15. Gvozdanović Z, Farčić N, Šimić H, Buljanović V, Gvozdanović L, Katalinić S, Pačarić S, 
Gvozdanović D, Dujmić Ž, Miškić B, Barać I, Prlić N. The Impact of Education, 
COVID-19 and Risk Factors on the Quality of Life in Patients with Type 2 Diabetes. 
Int J Environ Res Public Health. 2021 Feb 27;18(5):2332.  

16. Lin GC, Küng E, Smajlhodzic M, Domazet S, Friedl HP, Angerer J, Wisgrill L, Berger A, 
Bingle L, Peham JR, Neuhaus W. Directed Transport of CRP Across In Vitro Models 
of the Blood-Saliva Barrier Strengthens the Feasibility of Salivary CRP as Biomarker 
for Neonatal Sepsis. Pharmaceutics. 2021 Feb 12;13(2):256.  
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17. Peukert K, Seeliger B, Fox M, Feuerborn C, Sauer A, Schuss P, Schneider M, David S, 

Welte T, Putensen C, Wilhelm C, Steinhagen F, Bode C. SP-D Serum Levels Reveal 
Distinct Epithelial Damage in Direct Human ARDS. J Clin Med. 2021 Feb 
12;10(4):737.  

18. Castro MJ, Jiménez JM, López M, Cao MJ, Santos-Torres J, López A, Moreno A, Ruiz-
Tovar J. Impact of Preoperative Total Proteins and Glycated Hemoglobin on 
Recurrences after Early Colorectal Cancer. Nutrients. 2021 Feb 23;13(2):711.  

19. Casadei G, Filippini M, Brognara L. Glycated Hemoglobin (HbA1c) as a Biomarker for 
Diabetic Foot Peripheral Neuropathy. Diseases. 2021 Feb 22;9(1):16.  

20. Lee DY, Lin YC, Chang GD. Biochemical Regulation of the Glyoxalase System in 
Response to Insulin Signaling. Antioxidants (Basel). 2021 Feb 22;10(2):326.  

21. Balança B, Desmurs L, Grelier J, Perret-Liaudet A, Lukaszewicz AC. DAMPs and RAGE 
Pathophysiology at the Acute Phase of Brain Injury: An Overview. Int J Mol Sci. 2021 
Feb 28;22(5):2439.  

22. Kim Y, Lee SH, Kim C, Kang MK, Yoon BW, Kim TJ, Bae JS, Lee JH. Personalized 
Consideration of Admission-Glucose Gap between Estimated Average and Initial 
Glucose Levels on Short-Term Stroke Outcome. J Pers Med. 2021 Feb 18;11(2):139.  

23. Meo SA, Abukhalaf AA, Alomar AA, Alessa OM, Sumaya OY, Meo AS. Prevalence of 
Prediabetes and Type 2 Diabetes Mellitus in Football Players: A Novel Multi Football 
Clubs Cross Sectional Study. Int J Environ Res Public Health. 2021 Feb 11;18(4):1763.  

24. Buscemi S, Corleo D, Buscemi C, Randazzo C, Borzì AM, Barile AM, Rosafio G, Ciaccio 
M, Caldarella R, Meli F, Maestri S, Currenti W, Cincione RI, Murabito P, Galvano F. 
Influence of Habitual Dairy Food Intake on LDL Cholesterol in a Population-Based 
Cohort. Nutrients. 2021 Feb 11;13(2):593.  

25. Solares-Pascasio JI, Ceballos G, Calzada F, Barbosa E, Velazquez C. Antihyperglycemic 
and Lipid Profile Effects of <i>Salvia amarissima</i> Ortega on Streptozocin-
Induced Type 2 Diabetic Mice. Molecules. 2021 Feb 11;26(4):947.  

26. Nqweniso S, Walter C, du Randt R, Adams L, Beckmann J, Degen J, Gall S, Joubert N, 
Lang C, Long KZ, Müller I, Nienaber M, Pühse U, Seelig H, Smith D, Steinmann P, 
Utzinger J, Gerber M. Physical Activity, Cardiorespiratory Fitness and Clustered 
Cardiovascular Risk in South African Primary Schoolchildren from Disadvantaged 
Communities: A Cross-Sectional Study. Int J Environ Res Public Health. 2021 Feb 
21;18(4):2080.  

27. Samoilova J, Matveeva M, Tonkih O, Kudlau D, Oleynik O, Kanev A. A Prospective 
Study: Highlights of Hippocampal Spectroscopy in Cognitive Impairment in Patients 
with Type 1 and Type 2 Diabetes. J Pers Med. 2021 Feb 19;11(2):148.  

28. Wang JD, Wang YY, Lin SY, Chang CY, Li JR, Huang SW, Chen WY, Liao SL, Chen 
CJ. Exosomal HMGB1 Promoted Cancer Malignancy. Cancers (Basel). 2021 Feb 
19;13(4):877.  

29. Sima DI, Bondor CI, Vereşiu IA, Gâvan NA, Borzan CM. Hospitalization Costs of 
Lower Limb Ulcerations and Amputations in Patients with Diabetes in Romania. Int 
J Environ Res Public Health. 2021 Feb 24;18(5):2230.  

30. Hong H, Fan H, Roy BC, Wu J. Amylase enhances production of low molecular weight 
collagen peptides from the skin of spent hen, bovine, porcine, and tilapia. Food Chem. 
2021 Feb 20;352:129355. Epub ahead of print.  
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31. Abuelezz SA, Hendawy N. HMGB1/RAGE/TLR4 axis and glutamate as novel targets 
for PCSK9 inhibitor in high fat cholesterol diet induced cognitive impairment and 
amyloidosis. Life Sci. 2021 Mar 2;273:119310. Epub ahead of print.  

32. Davies M, Færch L, Jeppesen OK, Pakseresht A, Pedersen SD, Perreault L, Rosenstock J, 
Shimomura I, Viljoen A, Wadden TA, Lingvay I; STEP 2 Study Group. Semaglutide 2·4 
mg once a week in adults with overweight or obesity, and type 2 diabetes (STEP 2): 
a randomised, double-blind, double-dummy, placebo-controlled, phase 3 trial. Lancet. 
2021 Mar 2:S0140-6736(21)00213-0. Epub ahead of print.  

33. Ruscitti P, Berardicurti O, Cipriani P, Giacomelli R; TRACK study group. Benefits of 
anakinra versus TNF inhibitors in rheumatoid arthritis and type 2 diabetes: long-
term findings from participants furtherly followed-up in the TRACK study, a 
multicentre, open-label, randomised, controlled trial. Clin Exp Rheumatol. 2021 Mar 
3. Epub ahead of print.  

34. Li X, Li C, Shi M, Qu Y, Huo L, Hao Z, Yue F, Gan L, Wang S. Which Glucose 
Parameter Best Predicts Poor Outcome after Mechanical Thrombectomy for Acute 
Large Vessel Occlusion Stroke? Intern Med J. 2021 Mar 4. Epub ahead of print.  

35. Soremekun OS, Ezenwa C, Soliman M, Chikowore T, Nashiru O, Fatumo S. 
Transcription-translation error: <i>In-silico</i> investigation of the structural and 
functional impact of deleterious single nucleotide polymorphisms in <i>GULP1</i> 
gene. Inform Med Unlocked. 2021;22:100503. Epub 2020 Dec 24.  

 
36. Prasanna Kumar KM, Seshadri K, Aravind SR, Deb P, Modi KD, Gopal RA, G VK, Moses 

CA, Abhyankar M, Revenkar S. Real-World Observational Study of Glimepiride and 
Metformin Fixed-Dose Combination Along With Insulin in the Management of Type 
2 Diabetes Mellitus: Indian Experience. Cureus. 2021 Jan 30;13(1):e13020.  

37. Nguyen LA, Pouwer F, Lodder P, Hartman E, Winterdijk P, Aanstoot HJ, Nefs G. 
Depression and anxiety in adolescents with type 1 diabetes and their parents. Pediatr 
Res. 2021 Mar 4. Epub ahead of print.  

38. Kong L, Zhao H, Fan J, Wang Q, Li J, Bai J, Mao J. Predictors of frailty among Chinese 
community-dwelling older adults with type 2 diabetes: a cross- sectional survey. BMJ 
Open. 2021 Mar 4;11(3):e041578.  

39. Iakunchykova O, Averina M, Wilsgaard T, Malyutina S, Kudryavtsev AV, Cook S, Wild 
S, Eggen AE, Hopstock LA, Leon DA. What factors explain the much higher diabetes 
prevalence in Russia compared with Norway? Major sex differences in the 
contribution of adiposity. BMJ Open Diabetes Res Care. 2021 Mar;9(1):e002021.  

40. He P, Zhang J, Gao T, Wang Y, Peng T. Huangyusang decoction for Type 2 diabetes: 
A protocol for systematic review and meta analysis. Medicine (Baltimore). 2021 Feb 
26;100(8):e24576. 

41. Lotan R, Ganmore I, Livny A, Shelly S, Zacharia M, Uribarri J, Beisswenger P, Cai W, 
Schnaider Beeri M, Troen AM. Design and Feasibility of a Randomized Controlled 
Pilot Trial to Reduce Exposure and Cognitive Risk Associated With Advanced 
Glycation End Products in Older Adults With Type 2 Diabetes. Front Nutr. 2021 Feb 
15;8:614149.  

42. Elsharkawy RE, Abdel Azim GS, Osman MA, Maghraby HM, Mohamed RA, Abdelsalam 
EM, Ebrahem EE, Seliem NMA. Peripheral Polyneuropathy and Cognitive 
Impairment in Type II Diabetes Mellitus. Neuropsychiatr Dis Treat. 2021 Feb 
24;17:627-635.  
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43. Wu L, Fang C, Zhang L, Yuan W, Yu X, Lu H. Integrated Strategy for Discovery and 
Validation of Glycated Candidate Biomarkers for Hemodialysis Patients with 
Cardiovascular Complications. Anal Chem. 2021 Mar 4. Epub ahead of print.  

44. Remington C, Ruth J, Hebert AA. Primary hyperhidrosis in children: A review of 
therapeutics. Pediatr Dermatol. 2021 Mar 4. Epub ahead of print.  

45. Pratley RE, Crowley MJ, Gislum M, Hertz CL, Jensen TB, Khunti K, Mosenzon O, Buse 
JB. Oral Semaglutide Reduces HbA<sub>1c</sub> and Body Weight in Patients with 
Type 2 Diabetes Regardless of Background Glucose-Lowering Medication: 
PIONEER Subgroup Analyses. Diabetes Ther. 2021 Mar 4. Epub ahead of print.  

46. Si Y, Wang A, Yang Y, Liu H, Gu S, Mu Y, Lyu Z. Fasting Blood Glucose and 2-h 
Postprandial Blood Glucose Predict Hypertension: A Report from the REACTION 
Study. Diabetes Ther. 2021 Mar 4. Epub ahead of print.  

47. Chaves OA, Soares MAG, Campos de Oliveira MC. Monosaccharides interact weakly 
with human serum albumin. Insights for the functional perturbations on the binding 
capacity of albumin. Carbohydr Res. 2021 Feb 26;501:108274. Epub ahead of print.  

48. de Oliveira C, Sabbah W, Schneider IJC, Bernabé E. Complete tooth loss and allostatic 
load changes later in life: A 12-year follow-up analysis of the English Longitudinal 
Study of Ageing. Psychosom Med. 2021 Feb 27. Epub ahead of print.  

49. Hesse R, van der Westhuizen DJ, George JA. COVID-19-Related Laboratory Analyte 
Changes and the Relationship Between SARS-CoV-2 and HIV, TB, and HbA1c in 
South Africa. Adv Exp Med Biol. 2021;1321:183-197.  

50. Gong S, Hu H, Zhao K, Yang T. Cost-Effectiveness of Dual Bronchodilator 
Indacaterol/Glycopyrronium for COPD Treatment in China. Int J Chron Obstruct 
Pulmon Dis. 2021 Feb 23;16:433-441. 

51. Majewska A, Stanirowski P, Wielgoś M, Bomba-Opoń D. Flash glucose monitoring in 
gestational diabetes mellitus: study protocol for a randomised controlled trial. BMJ 
Open. 2021 Mar 2;11(3):e041486.  

52. Wu X, Zhang Z, He Z, Wang Z, Qin F, Zeng M, Chen J. Effect of Freeze-Thaw Cycles 
on the Oxidation of Protein and Fat and Its Relationship with the Formation of 
Heterocyclic Aromatic Amines and Advanced Glycation End Products in Raw Meat. 
Molecules. 2021 Feb 26;26(5):1264.  

53. Zulhendri F, Ravalia M, Kripal K, Chandrasekaran K, Fearnley J, Perera CO. Propolis in 
Metabolic Syndrome and Its Associated Chronic Diseases: A Narrative Review. 
Antioxidants (Basel). 2021 Feb 26;10(3):348. 

54. Liu X, Yang Q, Yang M, Du Z, Wei C, Zhang T, Liu B, Liu J. Ultrasound- assisted 
Maillard reaction of ovalbumin/xylose: The enhancement of functional properties 
and its mechanism. Ultrason Sonochem. 2021 Feb 2;73:105477. Epub ahead of print.  

55. Rosa TS, Corrêa HL, Deus LA, Stone W, Reis AL, Gadelha AB, de Araújo TB, Junior 
PRS, Moraes M, Silva JAB, Tzanno-Martins C, Gustavo Simões H, Prestes J, Neves RVP. 
Effects of dynamic and isometric resistance training protocols on metabolic profile 
in hemodialysis patients: a randomized controlled trial. Appl Physiol Nutr Metab. 2021 
Mar 2. Epub ahead of print.  

56. Fonseca LF, Araújo AB, Quadros KRDS, Carbonara CEM, Dertkigil SSJ, Sposito AC, 
Oliveira RB. AGEs accumulation is related to muscle degeneration and vascular 
calcification in peritoneal dialysis patients. J Bras Nefrol. 2021 Feb 26:S0101-
28002021005024301. English, Portuguese. Epub ahead of print.  
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57. Deneva TI, Ianakiev YP. Evaluation of Anxiety, Depression, and Biological Markers 
in Health Professionals with Burnout. Folia Med (Plovdiv). 2021 Feb 28;63(1):122-128. 

58. Lah S, Cheung NW, Lee V, Athayde N, Inglis E, Padmanabhan S. Aspirin and 
preeclampsia prevention in women with pre-existing diabetes: a retrospective study. 
Intern Med J. 2021 Mar 1. Epub ahead of print. 

59. Uemura F, Okada Y, Torimoto K, Tanaka Y. Enlarged glycemic variability in 
sulfonylurea-treated well-controlled type 2 diabetics identified using continuous 
glucose monitoring. Sci Rep. 2021 Mar 1;11(1):4875.  

60. Travia KR, Kahkoska AR, Igudesman D, Souris KJ, Beasley C, Mayer-Davis EJ. Impact 
of Hurricane Matthew on Diabetes Self-Management and Outcomes. N C Med J. 2021 
Mar-Apr;82(2):100-107.  

61. Rkieh L, Sengar A, Parikh A, Mills A. An Exploratory Screening Study for Type 2 
Diabetes in Hospitalized Adult Medicine Patients. Can J Diabetes. 2021 Jan 13:S1499-
2671(21)00002-2. Epub ahead of print.  

62. Chayaratanasin P, Adisakwattana S, Thilavech T. Protective role of Clitoria ternatea L. 
flower extract on methylglyoxal-induced protein glycation and oxidative damage to 
DNA. BMC Complement Med Ther. 2021 Mar 1;21(1):80.  

63. Li Y, Wu Y, Quan W, Jia X, He Z, Wang Z, Adhikari B, Chen J, Zeng M. Quantitation 
of furosine, furfurals, and advanced glycation end products in milk treated with 
pasteurization and sterilization methods applicable in China. Food Res Int. 2021 
Feb;140:110088. Epub 2020 Dec 29.  

64. Ravichandran G, Lakshmanan DK, Murugesan S, Elangovan A, Rajasekaran NS, Thilagar 
S. Attenuation of protein glycation by functional polyphenolics of dragon fruit 
(Hylocereus polyrhizus); an in vitro and in silico evaluation. Food Res Int. 2021 
Feb;140:110081. Epub 2020 Dec 29.  
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