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Effect of high-fat diet on mammary gland development of
pubertal mice and the molecular mechanism
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Abstract ;[ Objective] To investigate the effect of high-fat diet (HFD) on mammary gland development
of pubertal mice and explore the possible underlying mechanisms. [ Method] Twenty 4-week-old Kunming
female mice were randomly divided into control group and HFD group. The trial lasted for four weeks.
The body weight and feed intake were recorded weekly. At the end of the trial, mammary glands were
collected and weighed. The morphology and number of ducts were observed by using whole-mount and
HE staining. Western blot was used to analyze the expressions of insulin-like growth factor 1 (IGF-1),
proliferation related signaling pathway proteins such as protein kinase B ( Akt) and extracellular regulated
protein kinases (ErK), as well as inflammation related signaling pathway proteins, including toll-like
receptor 4 (TLR4), c-Jun N-terminal kinase (JNK) and inhibitor of nuclear factor kappa-B kinase
(IKK) in the mammary glands. [ Result] The feed intake of the HFD group was significantly lower than

that of control group (P <0.05), There was no significant difference in energy intakes between two
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groups. The body weight gain of HFD group was significantly higher than that of control group (P <

0.05). In addition, HFD significantly increased mammary gland weight and the ratio of mammary gland

weight to body weight (P <0.01). The results of whole-mount and HE staining demonstrated that the

mammary gland development of HFD group mice were markedly inhibited, with significantly decreased

duct number, duct density and number of terminal end buds (P <0.01). HFD significantly inhibited
IGF-1 expression and the phosphorylation of Akt, Erk and IKK in mammary glands ( P <0.01 or 0.05),
while significantly promoted TLR4 expression (P <0.01) and JNK phosphorylation (P <0.05). [ Con-

clusion] HFD can suppress mammary gland development of pubertal mice, which might result from the

inhibiton of proliferative signals and stimulation of inflammatory signals.

Key words: high-fat diet ( HFD); mouse; mammary gland development; proliferation; inflammation;

protein expression
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Tab. 1  Comparison of dietary composition for control
group and high-fat diet group
W H A kg H AR R/ k]
STIRAL SR HRAL XTIRAl miE H Rl

T (80 Mesh)  189.56  258.51  3172.56 4 325.38
L - s 2.84 3.88 47.57 64.89
EAEH 298. 56 0 4996.78 0
WK 10 33.17  161.57 555.22  2703.37
i 331.74 88.67 5551.96  1487.91
21 4E % BW200 47.39 64.63 0 0
=R 23.70 32.31 892.28 1216.50
i 18.96  316.68 713.83 11 921.85
A5 YR $10026 9.48 12.93 0 0
R 12.32 16. 80 0 0
TRERES 5.21 7.11 0 0
RS (1 Hy0) 15.64 21.33 0 0
B A F V10001 9.48 12.93 158.62  216.27
FE AR E G 1.90 2.59 0 0
FD&C iff o e e 0.05 0.06 0 0
Bt 1000.00 1000.00 16088.82 21936.17
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Fig. 1

pubertal mice
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Fig.2 Effects of high-fat diet on mammary gland morphology and duct development of pubertal mice

x2 BEARXSVIEHNRER(F43) REMLKRASF
HEMNZWE
Tab.2 Effects of high-fat diet on mammary gland ( the
fourth pair) weight and the number of terminal
end bud of pubertal mice
i) FLIR FLIR o TER
Bt/ g PR J5T
Xf HRZH 0.206 £0.006 0.53+0.0003 81 =2.41

EIE AL 0.357 £0.037 0.97 £0.001 3% 29 £2.42*

1) «% A=~Gam@atare £ %% 0.01 69 2% KF
(t4258),

http://xuebao.scau.edu.cn

2.3 BEARXIERNRIARARH IGF-1,18
SERRAEHEXESERKERRIEHNZIT

Wi 3 B, S AL/ AR L, w5 i HARZL /D
A FLIR AL G AR SC I 7 TGF-1 3 R A 8
AL (P <0.01) ; [A] B} p-Akt/ Akt , p-ERK/ERK [,
(B B AR (P <0. 01) , 4275 GG AH G % Akt Al
ERK $eil & M. Beoh, mllis B AR IE R B35 5
T/NEAFLIR AL RAEAH <38 % 2 5 TLR4 (193
A (P <0.01) I 425 T INK B iR 1L K F
(P <0.05), {H & 3 FEAR IKK BB R ALK F (P <
0.05),



553 1 EAEAE, A5 R R FORXT DT N LR B R 2L 13
A B
X HRA fe i HORRAL

SN T X R

p-Aktl-—-—— ——I

AKL | - ———
P-ERKI/Z2 [ ——

ERK1/2 [ e c— - - |
TLR4 [ e o DG
PIKK I o s s |
KK [ o o v |
=

T e - -
-

-— -—

A RA R

p-JNK |

JNK
B-actin |~ o .-|

X R
[ 7508 H R

iH

A:Western blot 2547 ;B [&] A B9EE FIGEIHA], IGF-1 FI TLR4 SAHXS R IA LRI LL B-actin HNZ:, * |+ S 3R0R 53] IR L 22 738

0.05.0. 01 fry i 2 7K (¢ K le) o

3 BEBRMMERNRIAREERRERXEESRE

IRE

Fig.3 Effects of high-fat diet on the expressions of proteins associated with proliferation and inflammation in mammary

glands of pubertal mice
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