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Expression of DNA methylation/hydroxymethylation in peripheral blood of elderly
patients with thyroid nodules and diabetes mellitus and its clinical significance
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[ Abstract] Objective To investigate the expression and clinical significance of DNA methylation/hydroxymethylation in peripheral
blood of elderly patients with thyroid nodules and diabetes mellitus. Methods A total of 136 elderly diabetes patients complicated with
thyroid nodules admitted to our hospital from January 2021 to December 2022 were recruited as the study group, and another 135 elderly
healthy age-matched individuals who took physical examination at the same time served as the control group. Their general data were
collected, and serum levels of fasting blood glucose ( FBG), 2h postprandial blood glucose (2hPBG), glycosylated hemoglobin
Ale (HbAlc), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol (LDL-C) , free
triiodothyronine (FT3), free tetraiodothyronine (FT4), thyroid stimulating hormone (TSH), anti-thyroglobulin antibodies ( TGAb)
and thyroid peroxidase antibody ( TPOAb) were detected and recorded. The levels of whole genome 5-methyleytosine (5-mC) ,
5-hydroxymethylcytosine (5-hmC) , intercellular cell adhesion molecule-1 (ICAM-1) and ten-eleven translocation-2 (TET2) in the
peripheral blood were measured with enzyme linked immunosorbent assay (ELISA). SPSS statistics 21. 0 was used for data analysis.
Depending on data type, student’s ¢ test, Mann-Whitney U test or Chi-square test was used for intergroup comparison. Spearman corre-
lation analysis was employed to analyze the relationship between 5-mC and 5-hmC levels in peripheral blood and thyroid nodules with

diabetes mellitus. Results The serum levels of FBG, 2hPBG, HbAlc, TSH, TgAb and TPOAb were significantly higher, while that
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of FT3 was obviously lower in the study group than the control group (P<0.05). Higher levels of 5-mC and 5-hmC in peripheral blood
were observed in the study group than the control group [ 6.64% (3.53%, 8.53%) vs 4.28% (1.70%, 7.20%) , 50. 41% (35. 00%,
63.27%) vs 36.51%(17.81%, 50.06%); P<0.001], and so were the levels of TET2 and ICAM-1 [9.37(5.70, 13.56) wvs
4.56(1.52, 6.99) pg/ml, 4.98(2.35, 7.01) vs 0.97(0. 15, 1.60) ng/ml; P<0.001]. Spearman correlation analysis showed that
5-mC was positively correlated with TgAb, TPOAb and HbAle (r=0.413, 0.348, 0.405; P<0.05), 5-hmC was positively correlated
with TgAb, TPOAb, FPG and 2hPG (r=0. 375, 0.406, 0.376, 0.311; P<0.05), and 5-mC was positively correlated with 5-hmC
(r=0.256; P<0.05). Conclusion The level of DNA methylation and hydroxymethylation in the whole genome of the peripheral
blood is significantly higher in the elderly diabetes patients with thyroid nodules than the normal population. Peripheral blood levels of
5-mC and 5-hmC are significantly related to the incidence of thyroid nodules and diabetes mellitus in the elderly.
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Table 1 Comparison of general information between two groups

Group 0 Gf?nder Agei BMI SBP 7 DBP, Smoking ~ Hypertension (.3()ronary heart
(male/female, n) (years, xts) (kg/mz, x#s)  (mmHg, x+s) (mmHg, x+s) [(n(%) ] [n(%) ] disease[ n(%) ]
Study 136 79/57 76.19+1.43  24.65+2.69 131.15+£9.02  82.81+6.33 70(51.47) 65(47.79) 75(55.15)
Control 135 76/59 75.86+£1.69  24.78+2.42  130.63+8.76  81.97+6.95 67(49.63) 63(46.67) 71(52.59)
X* 0. 089 0. 889 0.418 0.481 1. 040 0.092 0.035 0.178
P value 0. 766 0.377 0.676 0. 631 0.299 0.762 0.853 0.673
BMI: body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure. 1 mmHg=0. 133 kPa.
F2 2HEANBENERBRIEER
Table 2 Comparison of biochemical indicators between two groups (xts)
Group FBG 2hPBG HbAlc TG HDL-C LDL-C FT3 FT4 TSH TgAb TPOAb
(mmol/L)  (mmol/L) (%) (mmol/L) (mmol/L) (mmol/L) (pmol/L) (pmol/L) (pmol/L)  (IU/ml) (IU/ml)

Study 136 10.75+1.26 18.94+1.59 9.62+0.57 2.10£0.23 1.09£0.16 2.31+0.27 3.80+0.39 14.14+1.32 1.72£0.14 76.25+5.67 99.63+8.41
Control 135  5.81+0.62 8.03+1.01 5.11+0.43 2.08+0.19 1.12+0.14 2.33+0.25 4.63+0.42 13.96+1.25 1.15+0.11 1.18+0.15 0.35+0.09
3 240. 902 67.367 74. 489 0.780 1.642 0.633 16. 859 1.152 37.250 153.778 137.152
P value <0. 001 <0.001 <0.001 0.436 0.102 0.528 <0.001 0.250 <0.001 <0.001 <0.001

FBG: fasting blood glucose; 2hPBG: 2h postprandial blood glucose; HbAlc: glycosylated hemoglobin Alc; TG: triglyceride; HDL-C: high-density
lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol; FT3: free triiodothyronine; FT4. free tetraiodothyronine; TSH: thyroid stimulating
hormone ; TgAb: anti-thyroglobulin antibodies; TPOAb: thyroid peroxidase antibody.
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Figure 1  Comparison of whole genome 5-mC and 5-hmC
levels between two groups of peripheral blood

5-mC: 5-methylcytosine; 5-hmC: 5-hydroxymethylcytosine.

Compared with control group, “** P<0.001.
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B2 246 ABSMNEM TET2,ICAM-1 &8
Figure 2 Peripheral blood TET2 and ICAM-1 levels
in two groups
TET2: ten-eleven translocation-2; ICAM-1; intercellular

cell adhesion molecule-1. Compared with control group, *** P<0. 001.
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Table 3 Correlation of whole-genome DAN 5-mC and 5-hmC in

peripheral blood with thyroid nodules and diabetes mellitus

5-mC 5-hmC
Item

r P value r P value
FT3 0.128 0.207 0.024 0.793
FT4 0.139 0. 125 0.201 0.092
TSH 0.073 0.461 0.177 0.115
TgAb 0.413 0.001" 0.375 0.016"
TPOAb 0.348 0.014" 0. 406 0.002"
FPG 0.231 0.079 0.376 0.015"
2hPBG 0.197 0.102 0.311 0.017"
HbAlc 0. 405 0.002 " 0.168 0. 095
5-mC - - 0. 256 0.022

FT3. free triiodothyronine; FT4: free tetraiodothyronine; TSH: thyroid
stimulating hormone; TgAb: anti-thyroglobulin antibodies; TPOAb:
thyroid peroxidase antibody; FBG: fasting blood glucose; 2hPBG: 2h post-
prandial blood glucose; HbAlc: glycosylated hemoglobin Alc; 5-mC:

S-methyleytosine ; 5-hmC; 5-hydroxymethylcytosine. —: no datum.
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