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Correlation between body mass index, leptin and metabolic-inflammatory aging in healthy female adults
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[ Abstract ] Objective To explore the correlation between body mass index (BMI), leptin levels and metabolic-
inflammatory aging in healthy female adults. Methods Thirty-eight healthy adult women who underwent physical
examination in Health Management Center of Shenzhen People’s Hospital from Mar. to Apr. 2021 were enrolled. Blood
pressure, BMI, and blood biochemical test results, including serum albumin, globulin, blood glucose, glycosylated hemoglobin
(GHb), total cholesterol, triglyceride, low density lipoprotein-cholesterol (LDL-C), high density lipoprotein-cholesterol
(HDL-C), alanine aminotransferase (ALT), aspartate aminotransferase (AST), uric acid, and a-fetoprotein, were collected.
Plasma leptin and inflammatory cytokines (tumor necrosis factor & [ TNF-a.] and interferon-y) were determined by human
adipokine magnetic bead panel kit. Pearson or Spearman correlation analysis was used to explore the relationships of age,
BMI and leptin levels with blood pressure, BMI, blood biochemical indexes and inflammatory cytokines. Results Twenty-
two of the 38 healthy adult women were of childbearing age (<45 years old and less than 12 months of cessation of

menstruation) and 16 were (peri)menopausal (=45 years old or more than 12 months of cessation of menstruation). The BMI,
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ALT, blood glucose, GHb, total cholesterol, triglyceride, LDL-C, a-fetoprotein, leptin, and interferon-y were significantly

higher in the (peri)menopausal women than those in the childbearing women (all P<<0.05). With the increase of age, the level
of serum albumin showed a downward trend (r= —0.339, P<<0.05), while the levels of GHb, BMI, total cholesterol, LDL-C
and o-fetoprotein were gradually increased (r=0.364, r=0.378, r,=0.540, r=0.559, r=0.451, all P<<0.05). BMI was

positively correlated with systolic blood pressure (SBP), diastolic blood pressure (DBP), blood glucose, and uric acid (r=0.395,
0.461, 0.350, 0.395, all P<<0.05), and negatively correlated with HDL-C (r=—0.472, P=0.006). Plasma leptin level was
increased with age (r=0.390, P<<0.05), and was positively correlated with BMI, SBP, total cholesterol, LDL-C, triglyceride,
uric acid, ALT, and TNF-o (r=0.378, r=0.394, r,=0.412, r=0.355, r,=0.567, r=0.518, r,=0.372, r=0.347, all P<<0.05).

Conclusion In healthy female adults, with the increase of age and BMI, the body metabolism and inflammatory levels

change; albumin, leptin, a-fetoprotein and TNF-a can be used as potential indexes for clinical aging assessment.

[ Key words | aging; leptin; body mass index; lipid metabolism; inflammation
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Tab 1 Comparison of clinical indexes between (peri)menopausal and childbearing age healthy women

Index Childbearing age n=22 (Peri)menopausal age n=16  Statistic P value
Agelyear, x s 36.41+5.76 49.73+3.88 1=17.81 <0.001
Body mass index’/(kgem °), x+s 21.32+2.74 23.631+2.36 1=2.54 0.011
SBP/mmHg, x+s 106.20+10.10 111.50£13.09 1=1.38 0.178
DBP/mmHg, xts 63.85+8.09 67.33+9.00 t=1.20 0.238
Hemoglobin/(g*L™"), x*s 132.50+11.00 131.30+22.81 t=0.22 0.831
ALT/(U-L™"), M (Q,, Op) 12.91 (10.00, 15.25) 17.75 (11.75, 30.25) U=86.50 0.027
AST/(U*L™ ", M (O, Op) 16.00 (15.00, 18.50) 18.00 (15.75, 24.25) U=101.50 0.090
Albumin/(geL™"), x£s 47.17+2.33 46.35+2.80 t=0.94 0.356
Globulin/(g*L "), x+s 27.06+3.45 26.65+3.25 t=0.35 0.726
A/G,xts 1.77£0.23 1.76£0.19 1=0.68 0.891
Blood glucose/(mmol*L "), X+s 4.714+0.76 5.3640.98 =223 0.032
GHb/%, x*s 5.18+0.20 5.621+0.71 1=2.57 0.015
Total cholesterol/(mmolL "), M (Q,, Oy) 4.59 (4.14,4.99) 5.64 (4.93, 6.47) U=60.50 0.018
Triglyceride/(mmol*L™"), M (Q,, Oy) 0.86 (0.76, 1.10) 1.09 (0.98, 2.20) U=84.00 0.010
LDL-C/(mmol*L™"), x+s 2.42+0.61 3.31+0.84 1=3.69 0.001
HDL-C/(mmol*L™"), x£s 1.62+0.33 1.50%0.26 t=1.11 0.277
Uric acid/(umol*L™"), X+ 272.70 £44.66 303.40+£72.73 t=1.57 0.125
CEA/(ng*mL™"), Xx+s 1.57£0.92 2.00+1.18 t=0.96 0.348
CAI153/(UsmL "), x+£s 5.00+3.25 4.14x1.87 1=0.78 0.436
CA19-9/(UsmL "), x=£s 13.77£7.70 13.99+12.28 t=0.06 0.945
CA242/(UsmL" "), X+s 8.491+4.89 6.00+2.72 =143 0.168
NSE/(ngemL "), x*s 10.24+3.41 9.731+3.58 1=0.34 0.739
a-fetoprotein/(ug*L "), X+ 3.41+1.45 4.75+1.21 =232 0.031
Leptin/(ng*mL "), x+s 2.42+1.88 4.46+3.09 1=2.49 0.018
TNF-o/(pgemL "), X£s 2.06+1.41 1.8240.60 t=0.33 0.747
Interferon-y/(ng*mL "), x+s 2.02£0.31 2.62+0.72 =241 0.029

*: There were 18 and 16 women in the childbearing age group and (peri)menopausal age group, respectively. | mmHg=
0.133 kPa. SBP: Systolic blood pressure; DBP: Diastolic blood pressure; ALT: Alanine aminotransferase; AST: Aspartate
aminotransferase; A/G: Albumin to globulin ratio; GHb: Glycosylated hemoglobin; LDL-C: Low density lipoprotein-cholesterol;
HDL-C: High density lipoprotein-cholesterol; CEA: Carcinoembryonic antigen; CA: Carbohydrate antigen; NSE: Neuron-specific

enolase; TNF-o: Tumor necrosis factor o; M (Q,, Op): Median (lower quartile, upper quartile).
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CI: Confidence interval.
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Fig2 Correlation analysis of age with blood glucose, BMI, blood lipids and AFP in healthy adult women

A-E: The correlation analysis of age with GHb, BMI, TC, LDL-C, and AFP, respectively. A, B, D, E: Pearson correlation analysis;

C: Spearman correlation analysis. BMI: Body mass index; AFP: a-fetoprotein; GHb: Glycosylated hemoglobin; TC: Total cholesterol;

LDL-C: Low density lipoprotein-cholesterol; C/: Confidence interval.
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Fig3 Pearson correlation analysis of BMI and blood pressure and blood biochemical indexes in healthy adult women
A-E: The correlation analysis of BMI with SBP, DBP, blood glucose, HDL-C, and uric acid, respectively. | mmHg=0.133 kPa.
BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HDL-C: High density lipoprotein-cholesterol;

CI: Confidence interval.
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Fig4 Pearson correlation analysis of plasma leptin with age (A), BMI (B) and SBP (C) in healthy adult women
1 mmHg=0.133 kPa. BMI: Body mass index; SBP: Systolic blood pressure; CI: Confidence interval.
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Fig5 Correlation analysis of plasma leptin and blood biochemical indexes in healthy adult women

A-E: The correlation analysis of leptin with TC, LDL-C, triglyceride, uric acid, and ALT, respectively. A, C, E: Spearman correlation

analysis; B, D: Pearson correlation analysis. TC: Total cholesterol; LDL-C: Low density lipoprotein-cholesterol; ALT: Alanine

aminotransferase; AST: Aspartate aminotransferase; CI: Confidence interval.
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Fig 6 Pearson correlation analysis of plasma leptin and
TNF-o in healthy adult women

TNF-o: Tumor necrosis factor a; CI: Confidence interval.
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