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Muscle fiber types and metabolic characteristics of Gansu zokor
(Myospalax cansus) in adaptation to hypoxia

SHAN Meng, WANG Wenjing,GE Bao, LI Jingang, HE Jianping

(College of Life Science s Shaanxi Normal University . Xi’an,Shaanxi 710119 ,China)

Abstract: [Objective] The paper studied the hypoxia adaptation of muscle fiber types and metabolic
characteristics of Gansu zokor to provide theoretical basis for physiological mechanism of animals to adapt
hypoxia environment. [Method) Using SD rats as control, mATPase reaction was used to determine the
composition and change of cross-sectional area of different muscle fibers. Spectrophotometry was used to
determine the gastrocnemius activity of succinate dehydrogenase (SDH) ,lactate dehydrogenase (LDH) and
content of myoglobin (Mb). [Result] Acute and chronic hypoxia had insignificant effects on composition of
zokors muscle fibers and cross sectional area. Compared with SD rats, the ratio of muscle fiber type [ of
zokors was significantly reduced (P<C0. 01),while that of muscle fiber type [] a was significantly increased
(P<C0.01). After acute and chronic hypoxia,activities of SDH and LDH showed insignificant change and
were significantly lower than those of SD rats (P<C0. 05). Myoglobin content of zokors had no significant
change and was significantly higher than that of SD rats (P<C0. 05). [Conclusion) The muscle fiber types
and metabolic characteristics of zokors adapted better to hypoxia than SD rats.
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CaCl, ¥ 3 &K 3 min, 20 g/L CoCl 3 min, 2E 1%
Kk 3 ¥K,10 g/L (NH,),S 1 min 2, & )5 PPk,
WK 37 T PR I 5

1.3.3 ML £ Bt 1941 3h W Bl ML AR
5~105k4Y) A, 7£ Leica B HRAH & 4 (BH22) T W
ZLHAA MR L LeicaQWINS # 8, B % 4 31 2 45 43 #7
T Ma, b 7Y RLZF 2 ) Lo A s e AR, AR 5

i\‘ *;"&1! ? )vr

CRE T E N A AL, [ RIS R, 1] a AILT
Yk, Ib MAgEEENT 1 5 MaBZ ",
1.4 Hl#F4% s SDH.LDH 4K Mb & 2840

IS 05 58 B » £ Tk JRR et R 30 30 B B JHE
JrhER A 2, BTk B B R A 0.1
mol/L PBS(pH 7. 4) F 41 21 5] 3K 2% b 78 43 WF s , +l
BT A BOR 10 Y0 A 1 V0 i A0 S N B L T 4
BT E SDH,LDH i P fIpLL0 & (1 & . %
R (W A R s AR W AR ST ) U B,
ANET UL 43 6 % BE 1 (UV300 #9) v 5 SDH .,
LDH G #:F1 Mb & &
1.5 SitAE

IR 45 5L FH SPSS 19. 0 40 Br 3k 14 3
L, ESBEELL P<0.05 HhniE.

2 AR5

2.1 FEAHEELETHHRBMES SD X B H A

MA%RR #HYTEMAREEFNETL

B R, HOR R BUER LA T a LT 4
FL T B, R LT, SR A A, 2
PEAR U H R Ry BUVLEE 2 i ARG R H 22 5 R 3
(P=0.05) , (JLEF 4k b 51 G o 35 A8 4k M 1 55 0
JULZT 2 T AR LE 1) 25 5 O G 5 18 P IR S AL H R R
AL S 2R A AR —F M a B
2T 2 Lo A9 e v 3 o T (P<<0. 05)

(FEZ N4

-‘\!;
/’)' A
'r./‘/ ;

B 1 HE BUHER UL mATPase 414k 4t (0 45 3 (X 200)
ALD.H AL B E SR C FAS MR A~C Rl . D~F RMErE ;s —>45 78 1T a BUILLF 4 . —> 4575 11 b B ILEF 4
Fig. 1 Cross-Section in Stained Gastrocnemius of mATPase of Gansu zokors (X 200)
A&.D. Normoxia, B&E. Acute hypoxia, C&F. Chronic hypoxia; A& B&.C for male, D& E&.F for female,

—> marks type [[ a muscle fiber,— marks type [ b muscle {iber
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Table 1 Comparison of muscle fiber types,ratios and cross-sectional areas of gastrocnemius under

different oxygen conditions among Myospalax cansus and Rattus norvegicus

s TRILE4E T muscle fiber Ma B4 1 a muscle fiber b APLE4E 11 b muscle fiber
Treatment T/ pm? i/ % T/ pm? Lt/ % B/ pm? i/ %
Area Ratio Area Ratio Area Ratio
A 5 - - 8 339. 674749, 67 67.9340.81 cc 8 113.674595.02 31.9240.78
N e - 9 496.16+818. 98 67.8241.16 cc 8 378.174608.15 31.48+1.04
B Ed 4926.834136.40 cc  21.254+0.65 cc 4 027.17+114.43 37.98+1.40 4375.174164.88 34,9340.51
? 5753.334633.43 cc 22.55+0.46 cc 4 932.50%550. 67 35.9840. 80 4230, 174347, 28 36.1341.05
A e - - 8 375.50+611.26 74.374+1.83 cc 8 090.50+486. 81 25.37+1.87
AH $ - 9 491.67+794.52 69.2040.61 cc 8 428.504803. 85 30.3242.19
B Ed 4 843.504232.36 cc 20.47+2.03 cc 6 255.50+68.95a 37.92+1.60 4830.50+168.76 a  30.18%+0.72 a
$ 4938, 674450,97 cc 22.5041,56 cc 6 267.17+267.78 a 34.90+1.05 4832.83+245.89a 28.20%+1.23 a
A 7 - — 8351.83+£1046.97 76.27+1.12 bec 8 093.50%636. 68 27.35+1.36
CH $ - 9 471.50£424,50 65.974+1.72 cc 8 354.334641.27 32.6341.83
B I 4 074,67%56.65 acc  11.13%1.11 aacc 5 820.831+678.93 a 63.2842.20 aa 5 475.33£999.34 a 27.62%2.42 a

£ 4176.67440.90 acc  12.93+1.14 aacc 5 825.334775.22 a 58.18%3.56 aa  5519.174342.83 a 28.95+2.72 a
VE NG AHL AR CHL B EG AL HORRYBL B, SD KRR . Mk s & Mt . a FORMRE A 5% S ILEL b Fom Mtk 5 ik LE
B R HIMNM R SD RRLE ;a.b,c FmER 3 (P<T0.05) ,aa,bb,cc #/RZEFH B E(P<0.01), FHEIM.,
Note: N. Normoxia; AH. Acute hypoxia; CH. Chronic hypoxia; A. Myospalax cansus ; B. Rattus norvegicus; § . Male; & . Female. a indicates

comparison of hypoxia with normoxia,b indicates comparison of males with females,c indicates comparison of M. cansus with R. nor-
vegicus;a,b,and ¢ mean significant difference (P<C0.05) ;aa,bb,and cc mean extremely significant difference (P<Z0.01). The same

below.

SD KEUHER L T ILa AL D BUPLEF4ES A7 7E, DL AUILETR 480 32 (181 2).

K 2 SD K EUHEM WL mATPase 44k 3 1,45 5 (X 200)
A,D. FHH B E QEMRAEA . C.F B RE A s A~C Atk D~F Mtk
—>trR Ta BIMLEF 4, —>hros [T b BUPLLT 4, —ebron 1 BUYLLT 4k
Fig. 2 Cross-Section in Gastrocnemius Stained for mATPase of SD rats( X 200)
A&.D. Normoxia,B&E. Acute hypoxia, C&F. Chronic hypoxia; A& B&.C for male, D& E&.F for female;

—> marks type [[ a muscle fiber,—» marks type [I b muscle fiber,— marks type [ muscle fiber
2 1AL SEAAMIL, 2 MREH SD K BEIR(P<C0.05), 1 BUAN I a BYLEF 2t Lb 5] G b 25
WL as I b B PLEF 4R AR 3 1S R (P<<0. 05) , WEiE A2 4k, WA [R] LT 2 b 9] 22 2 8 0 % . M PRI A
FILEF 4T A 22 AR 2 (I b MWL 4Bl 2% SD R [l a. [1 b B LEF 4 i B4 W E 40 B 4K
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(P<C0.05), 1 BYPLEF 2 1 A2 2 9/ (P<<0. 05) 5
T Y BT 2 L B4 d 35k /s (P<<0. 01D, [T a Y JLEF
4 LM B S K (P<<0. 01), 1T b B JLEF 4k 1 5]
kN (P <20, 05) 5 MfE A (8] AL ZF 4k 1w B2 R0 LG 4] 25 S
YRR E,

H 2R 1R a] B SR HON Ry B a AL
2R L B B 355 T SD R B (P<<0. 01) , JJLEF 4k 1
MESAREE; b B4 ). LS SD KR
ZRYARE., SERELIE, HARE I a 5
JILET 4 L A5 4 2 3 T SD oK BRL(P<<0. 01D, B L
MR ERALE, Ib B4 L6 m RS s
SD K2 5 A 3. B E LA G, Bl iy iR

Il aZid {ILEF 4 Lb i B e 25 7 T SD R BR (P <C0. 01),
11 b UL 2 o] — 3% 1) 22 R 35
2.2 AEMEEHETEHRBRE SD XKBRHEN
SDH.LDH #4E Mb §EM T
M 2% 2 AT, HOR B2 18 IR 4l SDH,
LDH 7% P #l Mb & 5 8505 AU 4 35 00 1o 35 1k A2 1k,
P M AIG 420 Ak 38 S M H R R BRURT SD K EL SDH,
LDH i&¥E¥ /= F vk, Mb & B R T M. H 2R
AR (P>0.05), SD KR & 18 M A% A 4w
A 4] SDH 3 1 & 2% 7+ %/ (P<<0. 05) . LDH 1% P #%
BEIE (P<<0.01),. Mb F# B F FKFE(P<
0. 05) , Wit 5 M1 1] 45 8 45 25 AR B 35

R2 ARAHEZFGTHRBRS SDXRMBEAMN SDH.LDH FiR Mb &8

Table 2 Comparison of activities of SDH,LDH and Mb content in gastrocnemius under different oxygen conditions

among Myospalax cansus and Rattus norvegicus

b P Treatment

SDH/(U « mg )

LDH/(U g 1) Mb/(g+ L~ 1)

A i 20.69+4.18 23 645.9044 738.52 cc 924.82+185.45 cc
N ¥ 16.6143.39 21 485.5744 331.47 cc 886.08+178. 60 cc
B J 22.1743.94 7 475.05E£1 742. 24 331.45+62. 38
¥ 18.1344.96 10 593.13=£2 399.71 478.13£97.81
A i 16.1243.57 ¢ 2 0159.5144 036.70 ¢ 956.47+231. 85 cc
AH ¥ 16.89£3.45 ¢ 14 813.60=£2 970. 26 ¢ 828.31+165.70 cc
B = 25.8644.69 a 42 007.5448 498.01 aa 306.76x89.72 a
% 22.35%3.40 a 33 796.49+6 764. 93 aa 432.03£68.22 a
A J 17.7845.85 ¢ 28 981.03£6 047.65 ¢ 662.29+209.99 cc
CH ¥ 15.42£5.06 ¢ 26 363.5548 508.56 ¢ 711.88+225.33 cc
B J 26.7147.28 a 39 022.27412 345.03 aa 277.14x88.17 a
2 24.03x5.78 a 29 266.68+9 278.12 aa 349.47+78.96 a

B2 2 AT, 5 A ST Hol i B SDH 3%
5 SD K25 A8 % (P>0.05), LDH 7§ ¥E
Mb &8 ¥ W Em T SD KR (P<<0.01), &tk
RE AL P, HR RS B SDH H LDH 3% 14 ¥ 8 A%
F SD KFL(P<C0.05), Mb & #5255 F SD K
R(P<<0.01), M2HLA LIS, H i i B SDH #
LDH &M 8 Z K F SD KB (P<<0.05),Mb &
B T SD KR (P<<0.01),

3 T B
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WU T 505 BN R AT | RUNLET 4 Tk 404 2
i S8 3 BOVLET 4 25 4 . i AR HE T R Dl i R
FEE B oK 11 B ILET 2 i BRI EE 51058

VEZ AT TS U, 5 40 i A I S S AL L LDH Y
WS A 2 2 B0 SDH I 1 B 4 52 i 20
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WILEAR AR S5 T o H A B B 5 L 1% S AR e 0 O
%2 3 5%, SDH Rl LDH K18 E A R T A
SEURTG AU AR 1 1) S ) 9y, O nT 3l s K 9 Mb
A PR R AL U 0 A3 1 SR N DAk 2D ke IR 4
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PEARA ST SDH IR W AA B EFm (P<
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Mb & H B E FH(P<<0.05), MR A& =T,
HR R B 8% WL SDH, LDH 3% #4: B3 8 /N T SD K
B, T Mb & s T SD K. U6BH SD R B AIR 4
E7 A | EARE S KK =W B S R N i B e NI N
RS Z R S BOML A B A 38 AL AR [ B o A
TG SR P A B A AR o R ok TS Ay 20 4 40 A B A% 7
i DL AR R LR E B AR A T B 0 5T 2 B0E L
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HevE SDH LDH 3 P40 35 5 7 8 % 1 Mb & &= 1%
THErE H2E R YRR E (P>0.05), XAfE2H
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TE A 555 20 4 SR S b B TR A 3980 22 B DA £ IR
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