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Regulatory effects of AMPK signaling on the metabolism of lipid droplets and

the production of steroid hormones in the corpus luteum
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Abstract: The corpus luteum is an important endocrine tissue in the ovary, which has abundant lipid droplets with
cholesteryl esters and triglycerides and participates in the regulation of ovarian functions. The cytoplasmic lipid
droplets can serve as a cell signaling platform for interactions with other organelles, and also regulate the cellular
metabolism. LH can stimulate the phosphorylation and activation of hormone-sensitive lipase (HSL), an enzyme
that hydrolyzes cholesteryl esters stored in lipid droplets through the activation of the cAMP and the protein kinase
A (PKA) signaling pathway to provide cholesterol for steroidogenesis and fatty acids for utilization by mitochondria
for energy production. The energy sensor AMP-activated protein kinase (AMPK) can inhibit steroidogenesis by
interrupting metabolic pathways, such as the cholesterol supply for mitochondria and the gene expression for
steroidogenesis. In additionally, the autophagy in luteal cells also regulates the metabolic balance of the cell by
eliminating damaged organelles and providing cells with essential nutrients during starvation, which is regulated by
signaling pathways that impact AMPK activity and lipid droplet homeostasis. Together, a number of signaling
pathways converge on luteal lipid droplets to regulate steroidogenesis and metabolism. Therefore, research on
metabolic pathways in luteal cells is fundamental to further understanding the mechanism that controls the function
and lifespan of the corpus luteum.
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r ik U, Rk PLIN-T 1) /N SRR i 2124 8H 2 0D
B RN B- AL R E . R PLIN-2 /)N
Xf R &S SRR A HUER, {2 PLIN-3 7]
DLAME2 I /N BR T PLIN-2 (k2% 7, PLIN-4 253%
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Mz £, EIRIIER B- A A2 U0 ON BR4H i B
A A B2 OFBEAN M B G B, i L- R
et - E AT g R K B, A CPT1A 5
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(/) BEARYGH B ™ A 2 B R e ) AN, HG BT 75 1)
AR 2 /b DL R R R M7 AT e B AR . KB4
7 CPTIA mRNA ) 3 3% bb UKL 40 i = 5.6 1

T BNV P P40 Bt 5 /)N B R 41 il 2 [3] CPT1A mRNA
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Bel2 Z 4, VDAC (voltage dependent anion channel,
R L MRORSE FF BS ) Kkt 2 5 7 O BLE T
HEER . R RERE, HWEREHREY,
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