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Obesity induced by high-fat diet (HFD) is verified as a strong risk factor and negative prognostic
factor for prostate cancer in several genetically engineered mice although it was not examined in
the normal mice. To investigate whether HFD-induced obesity can affect the development and pro-
gression of cancer in the prostate of normal mice, alterations in the weight and histological structure
of the prostate as well as the expression of cancer-related proteins were analyzed in obese C57BL/6N
mice fed with 60% HFD for 16 weeks. First, HFD-induced obesity, including an increase in organ
weight, body weight, fat accumulation, and serum lipid profile, was successfully induced in C57BL/6N
mice after HFD treatment. The total weight of the prostate significantly increased HFD-induced obesity
in the model mice compared with the control group. Among the four lobes of the prostate, the weight
of the ventral prostate (VP) and anterior prostate (AP) were higher in HFD-induced obesity model
mice than in the control group, although the weights of the lateral prostate (DLP) and seminal vesicle
(SV) were constantly maintained. In addition, the incidences of hyperplasia and non-hodgkin’s lympho-
ma (NHL) in the histological structure were remarkably increased in HFD-induced obesity model
mice, while the epithelial thickness was higher in the same group. A significant increase in the phos-
phorylation levels of key proteins in the AKT (protein kinase B) signaling pathway was detected
in HFD-induced obesity model mice. Therefore, these results suggest that HFD-induced obesity can
promote hyperplasia and NHL in the prostates of C57BL/6N mice through the activation of the AKT

signaling pathway.
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Table 1. Composition of normal diet and high fat diet

Ingredients Normal diet High fat diet
: (Kcal%) (Kcal%)
Protein 20 20
Carbohydrate 70 20
Fat 10 60
S 4
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Fig. 1. Body, liver and fat weight of HFD-treated C57BL/6N mice. The weights of body, liver, and fat were measured in C57BL/6N
mice after treatment of HFD for 16 weeks. After final administration, their weights were measured by following the
procedure described in materials and methods. *, p<0.05 compared to the No treated group. Abbreviation: No, Non treated

group; HFD, High fat diet treated group.
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Fig. 3. Histological structure of liver and fat in HFD treated C57BL/6N mice. (A) Liver tissues were stained with H&E and
histological structure was observed at 400x magnification. The number of adipocyte per specific area in the stained
liver sections was detected using Leica Application Suite. (B) Fat tissues were stained with H&E, and histological structure
was observed at 400x magnification. Fat cell size in the stained fat sections was detected using Image J Software. *,
p<0.05 relative to the No treated group. Abbreviation: No, Non treated group; HFD, High fat diet treated group.
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Table 2. Cancer incidence and type on prostate histological
structure of C57BL/6N mice treated with HFD

Tumor incidence (%)

Tumor
Grou Hyperplasia
P type PP NHL
Minimal  Slight Moderate
No Adenoma 50 25 25 25
HFD  Adenoma - 33 67 50

* Abbreviation: No, Non treated group; HFD, High fat diet
treated group; NHL, Non-hodgkin’s lymphoma.
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Fig. 5. Histological structure of prostate cancer in HFD treated C57BL/6N mice. Each lobe of prostate in No (A) and HFD
treated group (B) were stained with H&E, and histological structure was observed at 100x and 400x magnification.
Red arrow indicates NHL. (C) NHL structure in VP and SV of prostate was observed at 400% magnification. (D) Epithelial
structure and thickness of AP were observed in HFD treated C57BL/6N mice at 400x magnification. *, p<0.05 relative
to the No treated group. Abbreviation: No, Non treated group; HFD, High fat diet treated group; AP, Anterior prostate;
DLP, Dorsolateral prostate; SV, Seminal vesicle; VP, Ventral prostate.
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o]e] Aol AwE upe} o] B o
HFD X5 HIRto] dgAdche] B IS 5
HE-S e AABIAL YUt o] & SRS ATA
A] HFD HI¥HE 2 g4le] VP, DLP, APS] A 371 &
E3}9 3, hyperplasia®} NHLS] A& 3181931, PI3K/
AKT A3 A2 H 25 A8t 5S AASt ot 3t
A9k, HFD % HIRZzA A Yehe thekst A &<l
A 3kel APMol dAYsE AEYETHQ W3yt Ay
el fridkel] Z-g3st=A WES 71HE s 9
ATt FrHHow 2o Aow Algd.
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