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Study on Morphology of Skeletal Muscle Fiber and Expression of Muscle
Shrinkage Protein in Rats after Treatment with Soybean Isoflavone

Tang Yi', Tan Jinlong', Luo Qihui'?, Huang Chao', Liu Wentao'?, Chen Zhengli'**

('Key Laboratory of Animal Disease and Human Health of Sichuan Province, College of Veterinary Medicine,
Sichuan Agricultural University, Chengdu 611130, China; *Institute of Preventive Veterinary Medicine,
Sichuan Agricultural University, Chengdu 611130, China)

Abstract To investigate the effect of SIF on muscle growth, they used 6-week-old SD male rats as test
subjects. We used hematoxylin-eosin staining, immunohistochemistry, and Real-time fluorescence quantitative PCR
to study morphological changes of myofibers and changes in the expression of a-actin, myosin and mRNA in male
rats after treatment with different concentrations of soybean isoflavone. The results of the study showed that
the muscle fiber diameters of the middle and high dose groups were significantly higher than those of the vehicle
control group (P<0.01). Immunohistochemical results showed that the expression of a-actin was significantly higher
in the medium and high dose groups than in the vehicle control group (P<0.01); the high dose group of myosin was
significantly higher than the vehicle control group (P<0.01), and the middle dose group was significantly higher
than the vehicle control group (P<0.05). The results of real-time fluorescence quantitative PCR showed that the

expression levels of target gene a-actin and myosin mRNA were basically consistent with the protein expression.
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The results showed that soybean isoflavones could thicken the muscle fibers by promoting the expression of actin,

myosin and their mRNA in muscle, which could provide theoretical guidance and experimental basis for soybean

isoflavone to improve muscle contraction and promote skeletal muscle fiber thickening.

Keywords

K5 577l (soybean isoflavone, SIF)>RJ§) 72, 1
K BR. AN, BREEE W gHEY & &M
XEg 2, W R, SIFRAIUEML. PuiE. %
MG FEm A LA s e S5 Th 3>, SIFIE ] 5
N s AR S MER R R A, AR LRI R A
H, (EXTHEMEAE AR . 3T ABFFE R, KRS 75
A& — R B ARG IT & B TR A AR g
VI -

WL 2 F (actin) FYLEKR 25 1 (myosin) A2 P Ff 32 2
FE IS & A actinfE EAZAI L & 2= FEE,
a7 ULEH B B E S & 110%™, Vandekerckhove 5 ®)
HIF RN, actinfg o B y=FPAN[E2EAY, Hrbo-actin
RAFAET IR, 5122317 B, a-actin
TR EERIY, ERE T AL, Az
FF. myosinZH2ERNUERE A 4E ARV 22, H3RIK 54k
Wi R, BahEA R, NIREE S S8 x|
WL 5K 7756 DI REIRAS AR, IR 2536 AT 4E 1) 2
AR AR RICANLRTE S ARFE, IR
TR 2 RN DI Re 1) G -

W IE o, ISR R R e gt A
Ji A AR o, A8 B i AR R R N, &
PR VAR 2 78 TR M S8R, AT R UL A A A AR AR
PR AR U3, H T 9% T ST AL A AH 5% B BfF 5
B, AR SIS 400 I STF XS WLAT 4 B A2 FUVLIA & 3
kBN T, NEES . EE R AZR
IR J5 T R FESTF X i B WUVL R T 38 A UL W 4 2
H 23 B 82 e, ] R K 57 e B s UL PR Wi 4 T
R R 2E B B JUL 4T 4 3R 42 (1 B2 4 5 A0 S5 1K
5.

1 MRS
1.1 LI R AbIE

6/J W SDIEE K BR20 ., H s #1512 il 512 46 5 47
HRR A AP, BENL > a4, RS R, 43 A N E
YA, mAlEA. PAEL, KAEH. LK%
X EN A BT S (O T B LR e &
PERILY . SRR AT G5 1 B K B A FTRE SLi

soybean isoflavones; muscle fiber diameter; actin; myosin

% BN W) 37 B ANE ] 48 P9 (The National Institutes
of Health Guide for the Care and Use of Laboratory
Animal)” (23R, DY TRV K 2240 B 2% D 2 ikt
T R E B R LA R, = P (KR
VE B R [F 9K FESIF, Bl #5(500 mg/kg). (250 mg/kg)-
fIK(50 mg/kg) il w20, B KT B 1K, H#EE R
BOmT R N30K . B fa LK B e 24524 h, B RS
10%7K & &5 (0.4 mL/100 g), & Tvk_EHuidabsE, it
AR o WA AT I — Sk L, A3 3R KB B IS, 4
S THCAE 22 5 PR RS RT A 2 PP AR AT 4
1.2 EERFIFLEE
o-actinfllmyosinZ o FL v FE DR A 1178 B &
AT 2P R %lgG. B A AISABC-APIR
B R FEBCRF(DAB) R R 5 4 1 e
B4 TREGBR A ); SYBR Premix Ex Taq II(Tli
RNaseH Plus). RNAiso-Plusli F 5 2E#) TFE(CKIE)
AIRAH .

SO T 4 F PR A3 8 L 35 RM2235F 2§ 75 5
) i (LeicaA 7)), BX41J % & 7 i (Olympus 2 #]);
DS-RilA=W%5 &35 (Nikon 2 7]), CFX967% ) 7 HE
PCR 1% (Bio-RadA 7).

1.3 KERAAAEY A&

W30 KR m . KA FISIFHE B Koo 4
KA LR 4L B T 4% % 5 R T
Sk M BE24 h, W ELBLK, ARSI, AR A
HEEYI R 10k, VIR RS um, A T2 KB IR
BRI b, T AR AL HES he
14 AREAROLEEE

KRV B35k, L. 2KE,
AT HE AR RO g, B R, 5K, W
LR TS, DL 4 B A% .

1.5 SABCHEHBMLEEE

B KRN YI R Bee sk (AN & F135K), A
SABC % 4 Ak Bt 32 45 Il a-actinFfl my osin [ 32
k. U mRE D RAE, 295 BE . JHF,
BEAT PR E, INDABIE (1, 85 T 4% ) S B I ]
ARNRK &AL R B, K, E I E R, B



iR K SRR K B I LET 4R 2 S 2 B VLS 2 B 3R s i 1321

®1 KERAEEPCRIIMFT
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A: vehicle control group; B: low dose group; C: middle dose group; D: high dose group.
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Fig.1 HE-stained light microscopy image of rats skeletal muscle
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A T IRAL B: ARG R 4L C: IR 4L D: miFl R4l *P<0.05, **P<0.01.
A: vehicle control group; B: low dose group; C: middle dose group; D: high dose group. *P<0.05, **P<0.01.
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Fig.2 Skeletal muscle fiber diameter comparison
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A: negative control group; B: vehicle control group; C: low dose group; D: middle dose group; E: high dose group. Arrows showed positive product.
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Fig.3 The distribution of a-actin in skeletal muscle fiber of rats detected by IHC
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A: FPEXT B4 B: WG HRAE C: IR &R 4H; D: Pyl B: mfl . SkRon B =1,
A: negative control group; B: vehicle control group; C: low dose group; D: middle dose group; E: high dose group. Arrows showed positive product.
El4 myosinfE KRB BAAHEH I HHRBEAUREE
Fig.4 The IHC of myosin distributing in skeletal muscle fiber of rats
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A UL B: AGAURAL: C: pARAL D: BARAT. *P<0.05, *P<0.01.
A: vehicle control group; B: low dose group; C: middle dose group; D: high dose group. *P<0.05, **P<0.01.
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Fig.5 The average integral optical density of a-actin
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Fig.6 The average integral optical density of myosin
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Expression of a-actin mRNA
in skeletal muscle of rats
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A E BT B:A?EE%IJS;ZH; C:BW%‘IJE;ZH; D:C%%Uiéﬂo ]*)P<0.05,
**P<0.01.
A: vehicle control group; B: low dose group; C: middle dose group; D:
high dose group. *P<0.05, **P<0.01.
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Fig.7 The expression of a-actin mRNA in

skeletal muscle of rats
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Expression of myosin mRNA
in skeletal muscle of rats
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A: FEXTIRAE, B: ARGEH; C: hiEA; D: mEH. *P<0.05,
**P<0.01.
A: vehicle control group; B: low dose group; C: middle dose group; D:
high dose group. *P<0.05, **P<0.01.

&8 AR B B&Hlmyosin mRNAFKIAIE R

Fig.8 The expression of myosin mRNA in

skeletal muscle of rats
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