The Association Between Body Composition, Metabolic Syndrome Parameters, and
Biomarkers related to Energy Expenditure after Bariatric Surgery

Background: Mitochondrial dysfunction is a major cause of insulin resistance and other complications associated
with obesity. Two important factors in regulating energy expenditure through mitochondrial thermogenesis are
PGC-1a and UCP-2. However, the effects of bariatric surgery on the levels of PGC-1a and UCP-2, as well as their

relationship with body composition and metabolic parameters, are not well understood.
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Objective: This study aimed to investigate the effects of bariatric surgery on two key pathways
involved in energy regulation and to assess its relationship with body composition and metabolic

parameters in this regard.
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Methods: A prospective cohort study was performed on 45 patients with severe obesity who
underwent Roux-en-Y gastric bypass surgery. The patients were evaluated at three time points:
baseline, three months, and six months after the surgery. Body composition components, levels of

PGC-1a, UCP-2, and metabolic parameters were measured at each time point.
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Table 4- Biochemical glyvcolipid profile at three time points before and after surgery.

Before surgervy

After Surgerv

Variables* P-Value
Baseline 3 months 6 months
PGC-1a, ng/ml 255004 2.78+0.06 286023 0.01
UCP-2, ng/ml 5.13=0.09 6.11+0.16 811009 0.007
HOMA-IR 512=044 284+021 211+023 0.001
FBS, mg/dL 10964 = 28.08 91.13+13.387 8953890 0.02
HbAlc, % 6.79+0.72 580045 521+£039 0.03
Insulin, pIU/mL 18.07+6.49 12.18+ 415 985+£8133 0.001
TG, mg/dL 163365338 13897+ 4146 129081 £ 3574 < 0.001
Chol, mg/dL 18242 4035 168.06 £40.72 15344+ 3408 < 0.001
LDL, mg/dL 108.61=32.59 9524 +=28.17 86.58=20.54 < 0.001
HDL, mg/dL 4572+ 11.86 45.00+8.35 4490281 0.54
ALT, IU/L 29.51 +£12.80 23.19£7.39 18.36 £3.97 < 0.001
AST, TU/L 31.03x16.71 2208921 16.08 £ 4.67 < 0.001
*#Mean = SE

PGC-1a: Peroxisome Proliferator- Activated Receptor - Co-Activator-1a, UCP-2: Uncoupling protein -2,
HOMA-IR: homeostatic model assessment-insulin resistance, FBS: Fasting Blood Sugar, HbAlc:
Hemoglobin Alc, TG: triglycenide, HDL: high-density lipoprotein, LDL: Low-density lipoprotemn, AST:
Aspartate Transaminase, ALT: alanine anunotransferase,
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Furthermore, a multivariate linear regression analysis identified that an increase in insulin, HOMA-IR, uric
acid, and trunk fat is associated with a less significant increase in PGC-1a.

Moreover, in relation to the factors that predict changes in the trend of UCP-2, it was found that
a higher level of TSH, AST, Fat (%), and FFM were associated with a lower increase in the

changing trend of UCP-2 levels.
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Conclusion: Bariatric surgery has been shown to positively impact various factors, including
levels of UCP-2 and PGC-1a, body composition, and metabolic parameters. These findings

indicate that bariatric surgery could potentially improve thermogenesis and energy expenditure

by enhancing mitochondrial biogenesis and function.
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Dr Mahsa Hatami

PhD of Nutritional Sciences, Tehran University of Medical Sciences (TUMS), Tehran, Iran.
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e-Mail : Mahsa.htm90@yahoo.com
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