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Influence of Acute Hypoxia and Exhaustive Exercise
on Gene Expression of M yosin Heavy Chain
Isoform s of Skeletal M uscle in Rat

1 2 2 2

PAN Tong-bin',M AO Shan-shan’,WAN G Rui-yuan’, YUAN Jian-qin

: (MHC)
D 80 4 : ©), NE), (HC)
(HE) (RT-PCR) MHC
I lla lix b4 MRNA .MHC MRNA
, MHC MRNA g ” ; MHC

mMRNA “ " MHC

: ; ; (MHC) ;
Abstract: This pgper analyzes the influence of acute hypoxia and exhaustive exercise on gene
expression of myosin heavy chain isoforms of skeletal muscle in rat 80 female D rats are
random ly divided into four groups Control at nomal oxygen condition, exhausting at nomal
oxygen ocondition, control at hypoxic condition, exhausting after hypoxic condition The gene
expression of skeletalmuscleM HC- 1, 1l a, IIx, IIb issfom smRNA is detem ined by using the
sam i-quantitative reserve transcription PCR technology. The result show s that the percentage
analysis of M HC isoform s mRNA expression indicates there is a change trend of slow to fast
caused by hypoxia, but a contrary tendency by exhausted exercise
Key words acute hypox ia; exhaustive exercise myosin heavy chain isof ooms gene exp ression
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, o MHC)

22 RNA (RT) ( ),
HYPOXIC TRAN NG SYSTEM S, PCR PCR :

Hypoxico Inc (U SA) 1.20 pl PCR : 10x PCR buffer 2 ul, NTP Q 5
RT-PCR "%, MHC | lla lix llb4 pl,Pex 3ant L ul, Tag Q2 u,M gCl2 2 pl, ddHO 7 3 ul,
mRNA PCR Biometra () 1 pl(10 M ), DNA 5 ul(Bactin

Themocycler Tul )
1 M HC

Tablel L ist of M HC Isoformsof Skeletal M uscle in Exper ment Rat

MHCI 5'A GGA GGCGGTGCA GGA GTGT 3 5TCCTCATGCCCTTCACCGAC 3
MHClla 5A GCGGAATGTTGA GGCTGTCA 3 5 TGAACCTCGCGGCTCTTCAC 3
M HCIIx 5 GA GGCCA GGGTCCGTGAACT 3 5TTCACCCGCAGCTTGTTGAC 3
MHCIIb 5CTGATCACCACCAACCCATATZ 5GTGACCATCCACAGGAACATCY
Bactin 5-TCATGAAGTGTGACGTTGACATCCGT -3 5-CCTAGAAGCATTTGCGGTGCACGATG-3
2.PCR : 94 10 min, 194 3
45 s, 155 45, 72 1min,72 10min MHC )
3. :5 10V/an, 1h Amersham :1) MHC mRNA ,2MHC
mageM aster VD S analyzer MRNA
23 \ , 100%,
“ + " SPSS ) )
11 0 , LD
, Excel ; t 31 MHC) mMRNA
,P< Q05
2 M HC) mRNA M HC/Bactin )
Table 2 L ist of Changes inM HC and IsoformsmRNA Content of Skeletal M uscle in Each Group
n I lla 11X 11b MHC
C 6 131+ Q27 2 49+ Q 48 5 15+ Q 76 1 66+ Q 31 10 61+ 1 58
HCO 6 1 94+ Q 42" 3 94+ Q 78" 6 18+ Q 82 318+ Q60" 15 23+ 2 727
HC12 6 2 06+ Q 45° 3 45+ Q 60° 5 65+ Q 85 316t Q61" 14 31+ 2 48"
HC48 6 2 22+ Q 477 408+ Q 76" 6 77+ Q 92" 304+ Q56" 16 10+ 2 87"
HEO 6 103+ Q 22 2 69+ Q 57 4 38+ Q 79 111+ Q 23" 9 20+ 1 62
HE12 6 1 70+ Q 33 376+ Q717 6 29+ Q 65° 158+ Q 33 13 33+ 1 777
HE48 6 171+ Q 32 3 79+ Q 65° 6 85+ Q 99° 1 76+ Q 30 14 11+ 2 117
NEO 6 Q 93+ Q 18" 2 29+ Q 40 393+ Q 57" Q86+Q 19" 8 01+ 1 217
NE12 6 118+ 0 25 2 59+ Q 56 4 22+ Q 68 115+ Q 24" 9 14+ 1 37
N E48 6 1 53+ 0 30 3 74+ 0 69° 6 09+ Q 83 1 53+ Q 29 12 88+ 1 88
:*P< Q05 * *P< Q0L C— ,HC— JHE— ,
NE— ; : 0 12h 48 h;
7% (P<Q05pP<Q01),
- :3 /\./v/\// 7 , M HC mRNA
g a00 —=-1a (HE) MHC mMRNA 12h 48 h
€ 300 —&— JIx
5 m et (P< 0 05), e
(1)3 g hatiiy I1x mMRNA ; Ib
°§§§§§§§ ;; mMRNA (P<Q05),12h 48 h
(NE) MHCmRNA
1 M HC) (P< Q 05), , TVRTTS
mRNA (Y] HC/Bactin ) mMRNA : lla 12 h
Figure 1 Curve of Changes inM HC and Isoforms 48 h ’ mMRNA
mRNA Content of Skeletal M uscle in Each Group ’
2 1 : ©) : 32 MHC) MRNA
(HC) MHCmMRNA (P<Q05),4
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2005 ( 25 ) 1
3 2 : (©) : " ; : (HE)
(HC) MHC-I lla mRNA (NE)MHC-IIb  mRNA (P<QO05),
, MHC -lIx mRNA MHC-lla mRNA (P< Q 05),
(P< Q 05),MHC-llb  mRNA (P M HC mRNA “ "
< Q 05), M HC mRNA “ )
3 M HC) mRNA (%)
Table 3 L ist of Changes in Percentage of M HC and Isoform smRNA of Skeletal M uscle
n | lla 11x b
C 6 12 34+ 1 89 23 47+ 2 65 48 53+ 4 96 15 66+ 2 02
HCO 6 12 71+ 1 79 25 89+ 2 95 4Q 55+ 4 13" 20 85+ 3 15°
HC12 6 14 42+ 2 25 24 08t 2 86 39 44+ 3 927 22 06 3 32°
HC48 6 13 78+ 2 31 25 32+ 2 97 42 04+ 4 30" 18 86+ 2 98
HEO 6 11 22+ 2 03 29 18+ 3 35° 47 53+ 6 28 12 07+ 1 53°
HE12 6 12 78+ 2 24 28 22+ 3 15" 47 17+ 6 78 11 83+ 1 35°
HE48 6 12 13+ 2 18 26 87+ 2 95 48 54+ 6 52 12 46+ 1 42°
NEO 6 11 62+ 1 96 28 58+ 3 14° 49 05+ 6 88 10 75+ 1 46” "
NE12 6 12 86+ 1 88 28 34+ 3 217 46 23t 6 07 12 57+ 1 49"
N E48 6 11 87+ 1 97 29 03+ 3 35° 47 25+ 6 26 11 85+ 1 43"
60 M yoD )
SO'W M HC IIx ;  myogenin
. e : | lla MHC
—h— Ilx , MHC mMRNA
TZ ﬁ - , MHC  mRNA
o . L (4] , MHC
"8 g EEEEE g E : M HC mRNA
MHC
2 M HC) ’
MRNA 42 MHC) mRNA
Figure 2 Curve of Changes in Percentage of M HC
and mRNA of Skeletal M uscle in Each Group MHC
4 , MHC
41 MHC) :
mRNA MHC )
(MHC) : :
mRNA ’ Bigard
(2000) , , (2000) ]
MHC MHC [ (PLa),
(8] M HC mRNA lla (P<Q01), b
6 12h 48 h (RLa) MHC
(NE) ‘ " : ‘
4 2 ) )
(2 3 , mMRNA , MRNA
, (3 2 (©) :
W illoughby  (2002) (HC) MHC -1 lla mRNA
MHC mRNA myogenin M yoD Id- , MHC-IIx mRNA
IMRNA 01 6h ,MHC | (P< Q 05),MHC -llb  mRNA
Illa  1IXx mMRNA 38 19% 45 61% 74 24% (P<Q05), M HC mRNA
(P<Q 05), , 3 MHC “ i ) ; )
MyoD  myogenin mRNA (HE) (NE)MHC -l1lb  mRNA
6h (P< Q 05) Id-ImRNA (P<Q 05, MHC -lla  mRNA
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