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Palmitic acid increases apoptosis by mitochondrial pathway in hepatocytes with

growth hormone deficiency
WANG Yunting, ZHENG Xiaoya, CHEN Yue, QIAN Wenjie, WU Xun, REN Wei Department of Endocrinology,
the First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China

[ Abstract | Objective To investigate the specific molecular mechanisms of palmitic acid (PA)-
induced lipid deposition in cultured hepatocytes with knockdown of growth hormone receptor ( GHR).
Methods Hepatic 102 cells were treated with different concentrations of PA (0, 75, 150 and 300 wmol/L)
for 12, 24, and 48 h, respectively, and cell viability was measured. Then the 102 cells were transinfected
with GHR-lentiviral vector (shRNAGHR group) or control vector (vector group). Oil red “O” staining and
boron-dipyrromethene (BODIPY ) fluorescence staining were used to observe lipid deposition. Flow cytometry
was employed to detect the apoptosis and production of reactive oxygen species ( ROS). JC-1 mitochondrial
membrane potential assay was applied to detect the changes in membrane potential. MitoSox fluorescence was
used to detect mitochondrial ROS level. Western blotting was carried out to measure mitochondrial-mediated
apoptotic protein expression. After pretreated with targeted mitochondrial antioxidant, mitoTEMPO, the cells
were further observed whether it could offset PA-induced changes in ROS level and apoptosis. Results PA

inhibited the survival rate of the LO2 cells in a concentration-dependent manner. Compared with the control
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group, treatment of 150 pwumol/L PA for 12, 24, and 48 h resulted in significantly increased intracellular
ROS level, mitochondrial ROS level and cell apoptosis in the shRNAGHR. Oil red “0” staining and BODIPY

fluorescence confirmed that shRNAGHR group was more prone to lipid deposition with same dose of PA

stimulation. Western blotting showed the levels of cytochrome C protein, Cleaved-Caspase 9, Cleaved-Caspase 3,

and polymerase (PARP) were significantly higher in the shRNAGHR group than the vector group (P<0.05).

Pretreatment of targeted mitochondrial antioxidant mitoTEMPO significantly ameliorated shRNAGHR induced

cells apoptosis. Conclusion

Knockdown of GHR aggravates lipid deposition and apoptosis in hepatocytes,

and PA plays an important role in the process through mitochondria/ROS pathway.
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ZEqR . DR, FRATHED GH AT AE 2 AGHD 3% A B
NAFLD kAR FEHRERZ —

ARLAARAE Sy — b B B M 20 25 A A L AL A
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1.2 F*
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O 22 B R (Vector Cul) , 25 AR HE T 12 h
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PA 24 h) , 2388055 T-71 48 h 4 ( Vector PA 48 h)
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AR I A A KR S RS N T
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001242399, i I 13 7% 9L 3% R L 22 H R BRA A& K
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TTATTGTA-3'; % X 4% 4> %] K. 5'-TACAATAAGGTA-
TCCAGATGG-3', I H I TE % FF 54 8. BU B K
WY LO2 40 FHE Yemy 1 d 2R T 6 FLAR , 4% R U B
P50 E IR L &2 20 ( multiplicity of infection, MOT) il A
GHR 18 5 5 5 06 BE 25 2099 75 8 e 41 il ( MOI =
30) iMA S5 we/mL [5G Y SR E 5 e (polybrene ) .
12 h J5 e sg e85 573, 72 h 5 i A IE M &R
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LA 7S B d AL AR . MG S BRI SE I 41D
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BRI A 2 A AN TR e B PA (R 43 518 0,75,
150,300 wmol/L) iy 58 4 15 F5 HE 1 558 12,24 48 h 5,
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1.2.4 a4 e fSORs: 0 20 B 76 P R 5 R T K
Yo NS ST 7E 12 FLAR N, Frdl B s B J5 , F &
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o
(=]
(=]
1

A5 (9%)
i

12 24 48
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)& @ i, mRNA £ ik

E 1 PAXEER LO2 45875
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VARG JR AR F v

Kl 3A HESE T PA RS, il GHR Y 40 g
JC-1 Jefa 53 G 5 B L 3R B B [, 327 4N i 4oks
DA R 57 25 A A A8 0 5 ™ 5 181 3B 4278 45 Vector
ARG, Wk GHR 4HAE PA T 40 5 ZRL{A 4 ROS
. R PA FHiEAR GHR A0S , ATP /K
SP-BR SEAI IR SE T 2R A T RESZ 451, AT ROS 7R
ATP RYREJI R B, 40 A 480 I ol R 3 R B ) 32 4 (]
3C), Pl RS2 R A G L (P<0.05) .
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JRUTRR (I 3D) .
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Caspase9 ,Cleaved-Caspase3 A &z PARP 5 Vector 4] I,
BHURNZ JFHER ARG FE L (P<0.05);
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A0M A TR VR, B AT AT Mitotempo 455 57 4 17 R £k
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Xt GHR RGN = A4 400 B 0 7, GHR R fEGfim = 240
I 80 T e ek 2R A R AR S Y, JF HLAORL IR 1Y
ROS 7#4:41F 1 GHR G flRAy -4 T,
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