B ¥ 2 B R 2006, Dec. 27 (6): 626-630 CN 53-1040/Q ISSN 0254 - 5853

Zoological Research

i, T, REXERERLE& M
T 2 AL £F 4 0 L 51 5 i SR 4 55 B0 b 3

oo, B OHL, OKER, gl
(1. PEIER: A mRbaE2zBe, BRVE PE4E 710069; 2. BEPGRLT =B AW &R, BRVE DOF 723000)

WE: EREGALRER ( Spermophilus dauricus ) 24 2, AR A EIE L WSAEFSAE 3 . R Ca2*-
ATPase 75 E b B #LE mATPase 11, 15 T B BINLA 4 LB, FEFR Ik SR RUERS B, 1A 0E
AR AR EIR: (1) BURA RN B4R R SRR L B AL [T B ULER 2 L) 30 b 2 AR 4t ae s Ak
AR [ RYNLEF 4 LA B AR T WA AL A a3 (2) 2l 2ok 15 /R B SR B B 45 500 28 5 T S0 34 2 A i
AR, MRS ECD R T AR s T HE B0 3 AR L AR T AR A AR A AR S W R AE A L
FEEFRC e w, HMIsBoe EM 25, U RERIUR, AEKEAEFIRS, 2SR ERILEMAIN
mATPase 16 T B HEAR, RIMIFL [ BUILEF 4R Ll drmis s R0, MUNESS B0 s ek, JFIE S 200 %
Wit

KW RL/REE; WEkED ATP R WEMAL; BESSEEL

FESES: (0959.837; Q445 XEARIRAD: A XEHS: 0254 - 5853 (2006) 06 - 0626 - 05

Changes of Myosin ATPase Activities and Their Visceral
Indices in Spermophilus dauricus Muscle
During Postnatal Development
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Abstract: Eighteen Spermophilus dauricus were divided according to age into the young group, the sub-adult group
and the adult group. The activities of myosin ATPase (mATPase) of the soleus muscle were detected using the mATPase
method. The percentages of Type | and I fibres were then determined. The viscera weight and viscera index were mea-
sured and calculated. The results revealed: (1) The proportion of Type Il fibres in the soleus muscle were notably lower in
the adult and the sub-adult than in the young of S. dauricus ; and compared with the sub-adult, the adult showed a signifi-
cant decrease; (2) the thymus index in young S. dauricus was markedly higher than those of the sub-adult and the adult,
the splenic index (SI) in young S. dauricus was markedly higher than that of the sub-adult, whereas the hepatic index
(HI) was distinctly lower than those of the sub-adult and the adult. When compared with the sub-adult, the hepatic index
of the adult was sharply higher, whereas the other indices showed no significant variation between the two groups. In sum-
mary , the proportion of Type Il fibres gradually decreased with age, both the thymus and the splenic index also decreased
with age, whereas the hepatic index gradually increased. These results suggest that the activities of mATPase decline dur-

ing postnatal development in S. dauricus .
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12, AL CLOL) b T BIRLER4E 250, 3kaE
AU EMBE T RIL CAL) o I BSR4
280, RAETT A LOBEEE R Oy o e H AU, T L
/N = SRR ERER , &P T BUNLER 4 0
Lo DMERFZEERM, RIS RAE. /NEaRS
FRETEH LTSRS, WHAaNG [ . [ B
el kR AU, ARSI H B AL T R
JULET 4E L B i ) S 22 06 A0, 11 Y JULET 4 e 4] )
BHEFEMT (He et al, 20055 Zhu et al, 2004 ); K
BREEWALE, KRARIHEAND [ BN
BE S 4k 22 B I ( Alnageeb & Goldspink , 1987; Fuji-
moto et al, 1994 ),

KSR ( Spermophilus dauricus ) J&With H
( Podentia ) #% Bl #} ( Sciuridae ) ¥ FJ& ( Sper-
mophilus ), WA/ NIAAR S, AR R
KsE M, AN, HAsIITCEEA TR ]
R, (EHIRI TR A B A B E S A,
WSS T . AT ERNME, HEARRITES. B
IR, ARSI LA A BSR4 IR S A LA Al
AR . HET, XM RiE e A —
Se R OCT AR i AR A ], B B LULET 4E
ALY AR F LA I 4 22 46( Vikhlyantsev et al,
2004; Rourke et al 2004; Wickler et al, 1991 ), {H# }
KGR RTEAN IR B AR . AR R B R,
HICHAN P T 11 BULEF 4E e & 2 Rk Ak
A5, DL RSO SR A IR S 2 5 — B TS
RIWARIE, B, ARSI DUYLEREE 1T — R
( myosin adenosine triphosphatase, mATPase ) 2%} Lt
HAaNLP g WLEF4EEA T 0 B, 4R IR B /R B R AES)
HERPAEN AT SRS, HAUESEE KL
AERIIRAEA, LRSI AR B AT T 4R 8T
SRR TR

AW FEHh, R | EAR T8 A0
Y IBEIRS KL B A E AR (Hu et al,
1997), [RIIH3 RISy 3l %) 20 858 3 107 64 30 L 4 A
(Konarzewski et al, 1995; Pucck et al, 1965). A
I, ARSZEON S A AR R B AT T R, LA
TRVTIR 5 IR 8 BRTE A W) & 8 B B b I 4 45 B0y 72
b, MBERERMARKE . BRI N 5
PRAEILAR TR o

1 #RFAE
1.1 ¥z s4AH

Bk G/RE R (LLURRIFRE R ) 408 3 4. 4
WA (A 15 R, AAFREL); WA (A
5—6 A, REATAMRABEA BB MR ); B4E
(i 182 AR, KRBEMER) (Liu et al,
1993 ), HdH 6 H.

SEI T R A AE B R AR 2005 4F 10 H H A [ Bk
VO TE R XOR AR (1% X 2 A T S 06 Je i 35
SR RERI R B RO AT Do A M SE IR E AR R, it
N 1 ERPRAE DRI S, SRAUEAR L, SRR AE b BLAt
kL, 53T 2006 4 3 1 HA)LE [R]— b i R A F)
BUAERR, RS = SR, BEYLECL Y 6 JAER
BUE SR R LA O, RS, —
JAE AR IS, 7€ 4 H N AT 4 S401F,
1S EN IR . I8 SR B IR 4 Y S R
FEFIKT ( Wang et al, 1994 ).

1.2 RAH&E

FH 3% G E HZ 48 (90 mg/kg R EE ) BRI B
R, ANEE RS G e E L, S e R s )
AL 5 mm — AL BIBRIUE, BCA TS
() 30 % RERHAR s R SURTUR R, SERVEGH,
JEH ocT I AL, BARIEE R AL
WYITR, RN 10 pmo VIR B TR TR U T ),
PIARTGILA R B 2H R0 o HIRA 10 /L 258
AR I vk, =il
1.3 HALLFELEE

pH 9.4 55 N1 mATPase A2 9 A 1 45 25 6,
M mATPase & L ULLF 4k B0 F B iz —
( Nemeth et al, 1979; Havenith et al, 1990 )o mAT-
Pase YL 2 FAVERY R T BIALEFLE, S BHYE A K 11
RINLEFSE . ARSEERDA Ca?* -ATPase 1A E LE H fa L
f) mATPase (s, FxF b H AN I WLEF 4E0EF 755
v

A=Y A Du (1998 ) M9ES — &4k If
AR R . B2 Rkl T acc el [ 2R H
T4 g, HEME8g, MO.1mol/LIUPB (pH7.2) &
100 mL, FEHPET pH £ 7.2 ] FEE 10 min, B
ZEK PR pH 10.4 MO F W [ 0.1 mol/L
B H Z MV 2 mL, 0.18 mol/L EALEEIA 2 mL,
JRZEIK 6 mL, JE77 pH £ 10.4 ], 37°CHIHFF 15
min, PIRMKIKZ pH 9.4 1) ATPase E W [ 0.1
mol/L L L Z-4MPE M 2 mL, 0.18 mol/L EALEE
1 mL, ATP Z4H%k 30 mg, 2. 4-ZfH5EKE 6 mg,
TRZEIK 7 mL 55 pH £ 9.4 | I H 45 min, 1% %
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WESVERIGE 3 min (3 3K), 2% FALEEH 3 min,
ZEURK PP T A 1% Ak 1 min 260, RJF4
k. WK EHE, B
1.4 BESRIEEHINE

BB R R MRR I J L 0 a1 A OB J i L I
JUE . WREIEFRE . AR Li et al (2000) E&RHE £
TR MEdedash = Ed v E® (o) /KHE (g)
x 10, IR SR e B M i . IR BSUIE 5 50
1.5 HiESZRITHHT

VIR 7E Olympus WHIEAH RS (BH-2) T W%
FEREAHIC S, MR mATPase JY L5R BEHHIA T BUAN [T
RIPIEFAETE T8, T A 2R 4R R L

RHI SPSS12.0 K1 v i 5 R & U5 22 73 M ik

(ANOVA ) #EATGEiH M. SR ds i i o L &ds
FeiE T I IE 5% 224, SR 5 H Kolmogorov-Smirnov il
Levene 73 B R 56 B0H 1E S A 25551 . ka4
BTSRRI 55 o 2B AR = AR
EZEFRIR . Lh P <0.05 1E 0225 B TR U

2 &F R
2.1 D, ITREMKFEESRERILBEENA
mATPase &%

M mATPase Y225 0T DIE W, W RLAEZH A AL
B H H A LAY mATPase 16 MR T84, WA
AT WA (B 1—3 ),

Bl 1—3 it (1), WA (2). A (3) 85K
(mATPase ) TP &R (% 200)
Figs. 1 -3 Activities of mATPase of soleus muscle fibres in Spermophilus dauricus of the (1) young group, (2)
sub-adult group, (3) adult group ( x 200)
T TELEFE; 1. [ BUUIEF4E; mATPase Gt (pH9.4): [ BUJILFAEREAME, 1 BYALEF 400 52 B sl FH 4 .
I : Typel fibres ;
high activity.

2.2 %y, TREMEFESRERILB&AH

1. I BUALEFHERLL B

mATPase P AL IR, FHAESIG K, A 5/R
s H AL T A [ BULER 4 A i 72
ft CANOVA: F,5=64.213, P <0.01), HHF
BCAEFRAE 2L [T 7Y ILET 4 Eb ) A . 3 AIK T 4 ik 41
(ISD: P<0.01). MAFHSGWRAFAME, []7
JULEF 4 L 5] 78 A B 0 R IR g % (1LSD: P =
0.059) (1 &K 1—4).
2.3 %y, WHREMBFIEESRERERFIEHD

=5

SIS AR R, MRS EAEAS [FIAR S B B i)
BEZS (ANOVA: F,5=84.032, P <0.01),
v &y 1% 1 A S b R T A A AN A A
(LSD: P <0.01), MiMERFEAMTF AL (P>

B EE H A UNIERE A IR = AR

Il : Typell fibres; mATPase stain at pH 9.4: Type | fibres show negative, while Type Il fibres show medium or

0.05); LUE 8 B0 AE A [R) 45 % B B O A I 2 A8 4k
(ANOVA: F, 5 =60.658, P <0.05), HH4k
HEESTUAFEL (LSD: P <0.05), Mis4Ed
KT, WA T BAAEH (P >0.05);
JHF JOE 48 K50 B 45 0% 1 KA R B 3 22 % ( ANOVA:
Fy.15=70.059, P <0.01), FriF g4 20 fla4f
ZH A 2 R A4l (LSD: P <0.01), Tk
B R TWRFL (P <0.05),

RIS

3.1 %R, TREMREZESRERILBANS
I. TEMMALLLFHEWR
ARBEFEE TG AR FUSAR 15 5 /K 5 R
FCH AN L I BYULER 2 9 L 2R AT 1 LAt
FE AR, A 411K /R B LG H A LA I 2
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®1 YR, THE. BEZESRERILEENA T, TRULFERIEH
Tab. 1 Proportion of Type | and I fibres in Spermophilus dauricus soleus muscle
I BUMEF4E Type I (%) L BIILEFLE Typell (%)

5 Group FEAZEL Sample size Cmean s SD ) Cmean s SD ) 22 5¢ Difference ( F, P)
1 Young 6 51.81+3.06 48.19 £3.06 Fyp.15=64.213
A Sub-adult 6 79.55+£2.68"" 20.45+2.68°" P <0.01
A Adult 6 84.43 +6.06"" 15.57£6.06"" (ANOVA-LSD )

YA EEEL ( Compared with young group )o
F2 iR, THEMRELSREBRMEFEE (mean+ SD, n=6)

Tab. 2 The viscera indices ( mean + SD, n =6) of young, sub-adult and adult Spermophilus dauricus

20351 Group I BRFE %L Thymus index JFHEFE AL Hepatic index JELHEFE X Splenic index
4% Young 0.0311+0.0121 0.2484 +0.0048 0.0128 +0.0019
AR Sub-adult 0.0102 +0.0028** 0.3233+0.0132*" 0.0083 +0.0031~
JAE Adult 0.0127 £0.004344 0.4405 £ 0.003544 # 0.0100 +0.0015
725 Difference ( F, P) Fy,15=84.032 Fi,15=70.059 Fy.15=60.658
P <0.01 P <0.01 P <0.05

A P<0.05; A% # ¥ P <0.01 (ANOVA-LSD )s
AR5 4 ELEL ( Comparison of the sub-adult and the young ); * BUAE 54 LA ( Comparison of adult and young );

# BUAE 5 WA ELEE ( Comparison of the adult and the sub-adult )o

<
=]

1 B4 Type 1

OO &ILLT4E Type T

Eng

e =) %
=) =] =]
T T

LE AL T . TR LA
5

The proportion of Type [ and Il fibres

in soleus muscle (%)

0

A Su-badult

K4 4hil®, AR MUARIS SR B R H Sl
T I BE et
Fig. 4 The proportion of Type I and Il fibres in
Spermophilus dauricus soleus muscle
“"P <0.01 (ANOVA- LSD, 54 4Ib%: ) (ANOVA- LSD,
Compared with young group )o
JULET 2 Lo ) S 25 o TS0 U AE L MR AR 2, T I 34
ARy [T BUNLER4E Lol T AR ZH A0 . B2 i, &
LR RAE AT g, o H ALy I BLER4E 1
B S B REARASH, HaxX M b 8L R H 2
WHAER K BB B,
HENUELL T B4 Ere L, NEE
ARV 0 BUTE SRS BE S AR B . LA ER IR, A
S S S B ALY SFAE o T JC S T it L A 1
S FEARIER . LU BYWLER 2 2 32 60 HE i LR 7K
Ho MAIRIZEGEE RARTF , 2hid ik /R i B H
L | A LA 4 b ) 5 25 A% T S0 B0 A 21 FN B AR
41, I BV ZE L) B35 i TR L AR P

WERT LAHES, S4hie e BUR EE, B4R o B S5 3
RUVE S RE AR RRAR, Ty A= T g B Sl Y g
FRXS T o

Zhu et al (2004) fEXF R RMERER LT
KB B AN 4E et s b R B8, 1 BJILEF
e PIBEAE K AT BEIG I A= (He et al,
2005 ) B4 HIE LK AN R H f LA T2
JLER 4 L )24 18 25 v T RUAE R /N B AR IR SR
LR BRRIEE WS, Ml LIS, RS
WA K LT I H A UL e AL A2 4L
PRI —2, AIERF s [ ALEF4E
Felz s, 1 B ULET 4 Lo ) 2 AR

PIER T UL 4R BT 5Ty, BBk UL 4E
FAVL AR BT AT BEA 2, A1 mATPase & PERY T
% ( Alnageeb & Goldspink, 1987; Fujimoto et al,
1994 ), #ize e RIAYAE AL (BIpy (L g A o2 AH Y
B2 U RE A S B AE AR Y B K B S 20T ),
AR IR 8 2 7K P B9 2022 ( Kraus & Pette, 19973
Martin et al, 2000 ). [T BYRLEF4E 2240 5GR 1k iy R
T T BILEF4E (Deng et al, 1999 ) LA K ARl %
(Jarvis et al, 1996) 5, ASLIGZER R, ik 5K
HRELNR B AR . AR L TR, L H A
WL mATPase 1% P 7E B W FEAK, X5 He et al Xf
K. /ANARBIBFREE R —F JIHEN, mATPase
T PEREA AT BB 23k /R i BUE KRR B Rk fE v 11 2L



630 g W o W R

27 %

&

LY LIRS B Z RN . (HET mATPase 161
R 5 LT 2R R AR R S R i AN RERf 2 . BRAT)
K, RERS I BLE ZE B A T RE
J& mATPase G VE T REAYZER, AT REZ AR5 11 AUAL
STYEREAS g | RULET 4R ZE 9. M8k, KR IR
11 BUWLET 2 3] 9 B AR v] e 5 ot Z Fh R R A
Ko I, #YIALE FREE— 25T
3.2 %, THEMKEEESRERBERFIELHN

T

ARSLEGEE R IR, DALk B IR R i R4S
by =i A S 1 ) R S W Y1 T ) = A 2
BUEH AL, X S5ALRE L FRE . /MR
FHRAFFTLE R —F (He et al, 2005 ). 1M AL4E4H
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