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Abstract This study aimed to explore the intervention effect and possible mechanism by different forms
of aerobic exercise mediating acetylation modification on mouse kidney tumors. Forty healthy male KM mice were

used to construct the model of cancer cell invasion into renal capsule. Then, they were randomly divided into four
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groups: model control group (M), treadmill group (TM), swimming group (SW), heavy load swimming group (HL),
and another 10 healthy male KM mice were taken as blank group (B) without cancer cell invasion. According to
the exercise program, three exercise groups took aerobic exercise. After the end of the exercise, tumor tissue were
taken out, weighted, and the tumor inhibition rate was calculated. Tumor and renal tissue’s microscopic morphology
was observed under the light microscope by HE staining; expression of P300 and Tip60 proteins were detected by
immunohistochemical staining; HDAC2, HDAC3 and HDAC8 mRNA expression was detected by qRT-PCR. The
results showed that the tumor inhibition rate of group SW was the highest, followed by the group TM and the group
HL; the degree of renal interstitial injury of group M was the highest, and the renal interstitial injury of three exer-
cise groups were decreased in different degree; the tumor cells damage of group M was the lowest, and the tumor
cells damage of three exercise groups were increased in different degrees; the P300 protein expression of group HL
was the highest, followed by group M, group SW, group TM, group B; the Tip60 protein expression of group HL
was the lowest, followed by group M, group SW, group TM, group B; the HDAC2 mRNA expression of group B
was the lowest, followed by group TM, group SW, group M, group HL; the HDAC3 mRNA expression was similar
to HDAC2, but the expression of group HL was lower than that of group M; the HDACS mRNA expression was the
same as HDAC3. In conclusion, medium and small intensity treadmill or no load swimming exercise has a certain

inhibitory effect on the tumor. The acetylation level of histones can be regulated by histone acetyltransferase and

histone deacetylase, thereby affecting the generation and inhibition of tumor cells.
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Table 1 Primer sequences

B K A K S5 —3")
Gene name Primer sequence (5'—3")
HDAC2 Forward: ATA CAA CAG ATC GCG TGATGA C

Reverse: GGA ACG TGAACT GCT TAC CTT
HDAC3 Forward: GTC AGG GCA AGA GAAAGT CAG T

Reverse: AGG ACA CAG TAG AGC GGATTG T
HDACS Forward: AGG ATG CGA GAG AAG GAT GA

Reverse: GAA ACA AAG AAT GGG TCT G
GAPDH Forward: GTT TCC TCG TCC CGT AGA CA

Reverse: AAT CTC CAC TTT GCC ACT GC

=2 MERBMEESHE
Table 2 Comparison of weight of mouse renal tumors

bl /N B /g 2/ %
Group Mice number Tumor weight /g Inhibition rate /%
M group 10 14.93+2.59 0
TM group 10 12.79+2.04* 14.33
SW group 10 12.52+1.56%* 16.14
HL group 10 13.11+1.01* 12.19

*P<0.05, **P<0.01, 5RO HLE
*P<0.05, ** P<0.01 compared with the M group.
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Fig.1 Comparison of weight of mouse renal tumors
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Fig.2 HE staining of renal tissue pathological sections of mice in each group
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Fig.3 HE staining of renal tumor tissue pathological sections of mice in each group
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Fig.4 P300 immunohistochemical staining of renal tissue in each group of mice
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Table 3 Comparison of positive unit value of immunohistochemistry staining in each group of mice

A5 /N BR B P300RH A7 Tip60FH 1 FAir 18
Group Mice number P300 positive unit Tip60 positive unit
HL group 10 72.80+5.82% 33.03+4.96

M group 10 65.12+4.80 35.55+4.85

SW group 10 49.01£6.03** 51.21+4.43%%*

TM group 10 47.54+5.05%* 59.19+5.04%*

B group 10 34.09+5.83%* 63.45+3.57%*

*P<0.05, **P<0.01, 5 HI0f IE2H LA
*P<0.05, **P<0.01 compared with the M group.

* 3k

90 1

>k %k

80 1 -[ sk

70 1

50 1

30 1

P300 positive unit value

10 1

T
HL group M group SW group TM group B group
*P<0.05, **P<0.01.
El5 P300FHM B AIEELE

Fig.5 Comparison of positive unit value of P300
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Fig.6 Tip60 immunohistochemical staining of renal tissue in each group of mice
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Fig.7 Comparison of positive unit value of Tip60

2.5 qRT-PCR %R
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Table 4 qRT-PCR detection results of renal tissues in each group of mice

il

/I R

. HDAC?2 HDAC3 HDACS
Group Mice number
M group 10 5.61+1.35 25.4242.29 13.81£1.12
HL group 10 7.28+1.17%* 18.4242.09** 11.35+0.94
SW group 10 3.9540.72%* 16.60+1.54** 7.08+0.69%*
TM group 10 3.5240.66** 11.05+1.27%* 6.71£0.62%*
B group 10 2.36+0.54** 7.39+1.19%* 4.28+0.46%**
##P<0.01, AL AL LR
**P<0.01 compared with the M group.
—id b3 okl
—ti —_
9 3k sk dok
8
= = 25 —]— - 14 _L
z 7 = 2
¢ . g g 12
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5 = % 510
g, 5 s 2 s
5 3 g
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T % 3 T 2
NS SN N S S 8 RN S S S S
& & & & © A > & & &S
§ & & o § & § & & 8
N R BT T Y e R A
**P<0.01.

8 &H/ER B BEHELAqRT-PCRAZNELER
Fig.8 qRT-PCR detection results of renal tissues in each group of mice
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iR A 20, T T PR RS 20 2 Tip60 IR I,
18745 Tip60 HIRS A7 B 15 PN s 12 W S i
PRAl 20, BATTR I A RTINS 2 B AT B A
P300EE [FAZRIAIK . $25 Tip60£E [ FRIA /K-, [Rl 4
D LR E AR 4R B S BEAL, 3 BHT B
FEPEE S TR F A 4H G T, 175 3 R 4H R
Pk R 4 K | B3 it 498 o i DR 4 P e 1 Rk
SR IR R R TR DR R P A7 B Ui VKOS B R R R IR
R, HFE A R — R

HDAC2. HDAC3FIHDACS 4 & 1% 4 Fkik
(histone deacetylases, HDACs)ZJ% 5 — IS i =Fh
ify, X SeEE S AR AR RS S, A SR

i Je SRR L T 5 T T R A LA P
HDAC3 W] 7EA4 P Il g o 48 5 - e e 1 R o
PRl FNKX2-1 (1) st AR, T/ 5 — 20 3 (R S R R
Foik , SRR ARG T ) TR R 2 — B i
HDAC2. HDAC3EHYE, WIE s 1 AH I e S
B0 TAHRRIRESIR . o A0 7L e S RE VR T 7 T
(1) R PR P9, HDACS ] Jd i BH T IRF 141531 SUC-
NRIUFIH, AT b, B2 i 7 IRF1/SUCNR1
T A B K e A0 R A R BT RS 20, FRATTR B/
SR RIS Rl T HDAC2. HDAC3. HDACS
mRNAZKIE, HEN A 4208 S A B (A R
AT Aol 4 A, 5 S R A R 1, B TR
ABRFFAR R R4 FH 5 T B K e P8 1 47 B Uik 24 HDAC2
HDAC3. HDAC8 mRNAZRIELE FEANARAHIA], HEm
FEHDAC2, HDAC3. HDACSE A B I T &
A4k, , 7 i{H HDAC2. HDAC3. HDACSH: [ 54H M
RO SR E S EN/BUR AL, S8k
AR AN — , 1t N TRIAAGIE T 67 L ox
IR A R PRIAI A BOR (R 2R 1), (E HEREE YL (B ) 2
I B e AR (2 ATA3).
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] J& HATS %) P300A Tip60X} 4 £ [ A A % Jk it
177 LB RS, T HDACs [RJ HATs 3 [F14F Fi i 2
Al S 2 CBRACIRAS T8 BIP47 , 440 i tH B % S
I, XML R S EA B e S B R e s, I
R E ORI, XM OB S % oA
()4 FH AT i A2 Jeh 240 LA 1) 1) 98 AE LA

g bR, Hr/NeE R B G B B kIS B AT
IR MR A, X iR B — e Ve, AT s 4
OB KR % OB Rk R 4 R
F1 I A K, 5 R V3 4% 4 356 R ) 7K s AR
Ak, 3T S 00 e 24 L %) A R B A o A R R
1 JiE DK ORT 2H B 1 R AL K s AR B RS A —
2, HHLEA frdE— 20 BRI
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