


Andropause: Testosterone ↓ (1.6%/Y from 

mid 30s), Estrogen ↓

Adrenopause: DHEA ↓, Cortisol ↑

Somatopause: GH/IGF-1 ↓

Low testosterone; Normal or Pathologic Process?



Distribution of Testosterone

50 ~ 60 %

1 ~2 %

40 ~ 50 %

European Urology Supplements 2005:4;4-9



CNC & Endocrine organs



HPG Axis



Obesity on reduced fertility

Insulin 

resistance ▲
Adipose 

tissue 

aromatase▲



Testosterone regulation in Male Obesity-related 
Secondary Hypogonadism



The vicious cycle of Obesity-hypogonadism

Steroidogenic Acute

Regulatory Protein



Obesity-induced HPG Axis Dysfunction

❖ Central mechanisms

▪ Leptin

▪ Inflammatory cytokines; IL-1, IL-6, TNF-a

▪ Hypothalamic gliosis

▪ Estrogen

❖ Peripheral mechanisms

▪ Testis dysfunction

▪ Adenosine

▪ Iron retention

❖High fat diet

❖ Adipose tissue resistance by testosterone

❖ SHBG variation

Rev Endocr Metab Dis. 2022;23:1233-42



Adipokines on HPG Axis

Harrison 20th



Lowered sex hormones & Diabesity



Testosterone deficiency & metabolic disorder



Obesity-related secondary Hypogonadism



Low T, Low SHBG  NAFLD



Visceral fat vs. Hypogonadism
(2,759 Chinese men)

Scientific Reports 2016;6:19844



Relationship Between Testosterone Levels, Insulin 
Sensitivity, and Mitochondrial Function in Men

Diabetes Care 2005;28:1636–42
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<3.0ng/ml

-1.239 Men with T2D

-Median duration; 9Y

-4.8 Y f/u



Metabolic derangements on subfertility



Subnormal Free Testosterone



MS on Prostate cancer



Recommendation in localized disease



In case of metastatic disease



Stress and low Testosterone



Thyroid Hormone

T4 RT3

T3

5’ deiodinase

Se,  K,  I

Zn, Vit A, 

B2, E

GH, Test

T4 RT3

T3

5’ deiodinase
Cortisol ↑

Stress

Fasting

illness

✓ Decreased production of T4

 - deficiency of Zn, Cu, vit A, B2, B6, C

✓ Interference of 5’ deiodinase

 - Se def, stress, Cd, Hg, Pb, starvation, 

 - cortisol ↑, DM, inflammation, aging  



Main mechanism that influence the gonadal axis



Therapeutic benefits of ART in MOSH

World J Exp Med 2024;14:93689



Weight loss on Male Hormones



Testosterone response to long-term weight loss

Int J Obes 2024;48:1481-88

after Op





비만 치료 약제들



식욕 조절의 기전

Korean J Health Promot Vol. 19, No. 4, 2019



Time-dependent onset of effects after TRT

Aging Male. 2015;18(1):5-15.



Diet on testosterone

HP; 35% P, 40% C, 25% F (n=57)

HC; 17% P, 58% C, 25% F (n=61)

고탄 인슐린 분비 T합성 자극



Low Carbohydrate?





Testosterone Treatment (TRT) Adverse effect?

-RCT, 209 men of mean 74 

YO(>65YO)

-High prevalence of HTN, DM, 

hyperlipidemia, obesity.

- 100mg Testosterone gel(Testim 

1%) for 6 m

- dose adjusted, if less than 

5.0ng/ml

- Stopped prematurely at 6 m



CVD Safety of TRT

N Engl J Med. 2023;389:107-117

-5,246 men, 

45~80 YO

-High risk of 

CVD

-<3.0ng/dl 등록
-1.62% T gel

-3.5~7.5ng/ml로
dose adjust



Effects of TRT



TRT on Weight loss



TRT on DM with obesity



TRT on metabolic parameters



TRT on metabolic parameters



T4DM Study

Diabetes Obes Metab. 

2019;21(4):772–80
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Bariatric surgery



Androgen Deprivation Treatments



Prostate cancer-specific guidelines



Obesity ► HPG Axis ► Hypogonadism/DM  

2024. 비만병학



생활
습관
교정

운동
영양

호르몬 평가
& 치료!!!!

스트레스관리

Treating Obese Male with Hormonal Dysfunction



Thank You !
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