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Effects of Palmitic Acid-rich Diet on Tumor Growth and Epithelial-mesenchymal

Transition in the Mouse Model of Prostate Cancer
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Abstract: [Objective] This study aims to explore the effect of palmitic acid (PA)-rich diet on prostate cancer (PCa) in
mice. [Method] The TCGA database and immunohistochemistry (IHC) were used to analyze the differential expression
of fatty acid synthase (FASN) between the PCa tissue and adjacent normal tissue. In addition, twelve nude mice were
subcutaneously implanted with LNCaP cells and assigned into two groups. One group was fed a PA-rich diet, while the
other group was fed a normal control (NC) diet. Twelve mice overexpressing the C-myc gene (C-myc') were assigned into
two groups and fed the same diets as the nude mice. The growth of PCa was analyzed by tumor mass measurement, HE
staining, and Ki67 staining. Furthermore, the expression of epithelial-mesenchymal transition (EMT) -related proteins,
such as E-cadherin, N-cadherin, and transforming growth factor (TGF)-B1, was determined by IHC and Western blot.

Finally, relevant gene data were retrieved from the TCGA database and analyzed to explore the relationship among CD36,
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TGF-p1, and PCa. [Result] The expression of FASN was markedly higher in the PCa tissue than in the adjacent normal

tissue, and there was a positive correlation between FASN expression and the progression of PCa. In nude mice and C-myc’

mice, a PA-rich diet significantly promoted the progression of PCa, induced the EMT process, and activated the TGF-1

signal. The expression of TGF-B1 was significantly associated with the decreased survival rate of individuals diagnosed with
PCa. The expression of CD36 was positively correlated with TGF-B1. Highly expressed TGF-p1, TGF-BR1, and CD36
were risk factors for PCa, and TGF-f1 was an independent risk factor for PCa. [Conclusion] The P A-rich diet promoted the

tumor growth, activated the TGF-B1 signal pathway, and induced EMT in the mouse model of PCa.

Keywords: prostate cancer; palmitic acid; epithelial-mesenchymal transition
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Table 1 Univariate Cox regression analysis
A E Pii SR L 95% H 15 X [f]
TGF-BR1 0.449 98 1.129 82 0.823 15~1.550 75
TGF-B1 0.001 00 1.588 26 1.205 72~2.092 18
CD36 0.596 86 1.063 55 0.846 45~1.336 34
TGF-BR2 0.781 58 0.971 28 0.790 49~1.193 42
FASN 0.766 08 0.973 98 0.818 71~1.158 70
R 0.166 78 1.021 68 0.991 09~1.053 21
TR T 0.153 45 1.534 16 0.852 44~2.761 07
#=2 ZEZCoxEEAN
Table 2 Multivariate Cox regression analysis
A Pli AR e 95% E A5 X [f]
TGF-BR1 0.197 09 1.483 09 0.814 85~2.699 33
TGF-p1 0.014 06 1.879 09 1.13579~3.108 83
CD36 0.161 49 1.188 93 0.933 14~1.514 83
TGF-PR2 0.032 58 0.613 19 0.391 57~0.960 25
FASN 0.591 16 0.940 70 0.752 64~1.175 75
i 0.181 57 1.027 42 0.987 44~1.069 02
C IR 0.439 10 1.283 46 0.682 08~2.415 08
3 &5k

Z A 9T K I FASN 1 R 1A 5 PCa & J& & IE
. K2 B BSR4 PA AT B 3 3t PCa Kk
&, [F) B ¥3E TGF-B1 {5 5 @ #% JF i 5 EMT it
FE o ME4h, TGF-B1 1R IL 5 PCa B & (M 2E 47 %
£ MK, H CD36 £ 15 5 TGF-p1 £ ik & 1k
KX, HEWESPCa ARG HE MK, T
DL R B, HEM PA P REJE I 5 CD36 2R 45 &
WOE TGF-B1 A5 S il %, AT % F EMT 382 . )5
W 5 T B — R N R T S R TR TG T R
5540 5 VE v R g B B 6 PCa R IR B R AE
LK E & PARKEIE S EMT 3 F2 10 B AR WL H .
B4k, #E 1E) CD36 A1 TGF-B1 Y T T 5K w& 58 AT Ak
N TR B A6 9T G AR BRI T N
PCa ¥ 1 £ T T4 4 7 7 J8 8% - 75 OR 55 IR Iy 2 4%
N & AR BRI T & b E S PA I 3

Y Mg W5 45 O\ 5 19 0 AR W A% i T BE B, DARE IR PCa
B A -

&3 30k
(1) &, EHEH, TPROR, 45 . B Wk i E RS B R
A 2L S A BRI AR LT ], i B AR
% 4%,2013,32(6):608-614.
LILN,WANG Y Y,YIN C N,et al. Effects of lipoic acid
on lipid metabolism disorder and oxidative stress on mice feed
high-fat diet[ J]1. Journal of Food Science and Biotechnology ,
2013,32(6):608-614. Cin Chinese)
R, A5 oW, 55 L I SRR TR A S = e
JHE /IS B U 48 A I 38 0 B R 0T AR ECTT . B AR
A4 ,2015,34(6):613-620.
XIE Z X, LI X, GENG X, et al. GABA inhibits the liver

[2

[}

oxidative stress and hepatic steatosis in high-fat diet-fed
obese mice[ J]. Journal of Food Science and Biotechnology ,
2015,34(6):613-620. Cin Chinese)

[3] MATSUSHITA M, FUJITA K, HATANO K, et al. High-
fat diet promotes prostate cancer growth through histamine
signaling[ J]. International Journal of Cancer,2022,151(4):
623-636.

[4] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J] .
CA : A Cancer Journal for Clinicians,2021,71(3):209-249.

[S]CHEN W Q, SUN K X, ZHENG R S, et al. Cancer

incidence and mortality in China, 2014 [J] . Chinese
Journal of Cancer Reaearch,2018,30(1):1-12.

[6] OLIVAS A, PRICE R S. Obesity, inflammation, and
advanced prostate cancer[ J]. Nutrition and Cancer, 2021,
73(11/12):2232-2248.

[7] BRENNAN S F, WOODSIDE J V, LUNNY P M, et al.
Dietary fat and breast cancer mortality : a systematic review
and meta-analysis[J]. Critical Reviews in Food Science
and Nutrition,2017,57(10):1999-2008.

[8] LISS M A, AL-BAYATI O, GELFOND I, et al. Higher
baseline dietary fat and fatty acid intake is associated with
increased risk of incident prostate cancer in the SABOR
study[J]. Prostate Cancer and Prostatic Diseases, 2019,
22(2):244-251.

[9] PETTERSSON A, KASPERZYK J L, KENFIELD S A, et al.
Milk and dairy consumption among men with prostate
cancer and risk of metastases and prostate cancer death[J].

Cancer Epidemiology, Biomarkers & Prevention, 2012,

21(3):428-436.

85



86

Journal of Food Science and Biotechnology

[10] SONN G A, ARONSON W, LITWIN M S. Impact of
diet on prostate cancer:a review[J]. Prostate Cancer and
Prostatic Diseases,2005,8(4):304-310.

[11] ESCRICH E, MORAL R, GRAU L, et al. Molecular
mechanisms of the effects of olive oil and other dietary
lipids on cancer[J]. Molecular Nutrition & Food Research,
2007,51€10):1279-1292.

[12] SOTO-GUZMAN A, NAVARRO-TITO N, CASTRO-
SANCHEZ L, et al. Oleic acid promotes MMP-9
secretion and invasion in breast cancer cells [J] .
Clinical & Experimental Metastasis, 2010, 27 (7) :
505-515.

[13] KORBECKI J, BAJDAK-RUSINEK K. The effect of
palmitic acid on inflammatory response in macrophages:
an overview of molecular mechanisms[J]. Inflammation
Research,2019,68(11):915-932.

[14] GUL,ZHU Y H,LIN X,et al. Stabilization of FASN by
ACATI1-mediated GNPAT acetylation promotes lipid

metabolism and hepatocarcinogenesis [J] .

2020,39(11):2437-2449.

[15] PASCUAL G, DOMINGUEZ D, ELOSUA-BAYES M,

Oncogene,

et al. Dietary palmitic acid promotes a prometastatic
memory via Schwann cells[J]. Nature,2021,599(7885):
485-490.

BE 3028 2025F 5 A | ERE5EYMEARFER

[16] PASCUAL G, AVGUSTINOVA A, MEJETTA S, et al.
Targeting metastasis-initiating cells through the fatty acid
receptor CD36[J]. Nature,2016,541(7635):41-45.

[17] STEPIEN D M, HWANG C, MARINI S, et al. Tuning
macrophage phenotype to mitigate skeletal muscle fibrosis
[J1. The Journal of Immunology, 2020, 204 (8) : 2203-
2215.

[18] SWANSON G P, TREVATHAN S, HAMMONDS K A P,
et al. Gleason score evolution and the effect on prostate cancer
outcomes[ J]. American Journal of Clinical Pathology,2021,
155(5):711-717.

[19] DHANASEKARAN R, DEUTZMANN A, MAHAUAD-
FERNANDEZ W D, et al. The MYC oncogene: the
grand orchestrator of cancer growth and immune evasion
[J]. Nature Reviews Clinical Oncology,2021,19(1):23-36.

[20] CHEN M, ZHANG J W, SAMPIERI K, et al. An
aberrant SREBP-dependent lipogenic program promotes
metastatic prostate cancer[J]. Nature Genetics, 2018,
50(2):206-218.

[21] RAINERO E, CASWELL P T, MULLER P A J, et al.
Diacylglycerol kinase a controls RCP-dependent integrin
trafficking to promote invasive migration [J] . The
Journal of Cell Biology,2012,196(2):277-295.

COUAT g - 0 & 1)



