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Comparison of Skeletal Muscle Hypoxia Adaptation between Gansu
Zokor ( Myospalax cansus) and SD Rat

GAO Yuan” XIONG Xiao-Yi®” XIE Hui-Chun™® HE Jian-Ping”*
(DCollege of Life Science, Shaanxi Normal University, Xi'an 710062 ;
@)College of Life Science, Qinghai Normal University, Xining 810008, China

Abstract ; Activity of lactate dehydrogenase ( LDH) and succinate dehydrogenase ( SDH) as well as the
concentration of myoglobin (Mb) in Gansu Zokors ( Myospalax cansus) and SD rats ( Rattus norvegicus) under
normoxia,2 weeks and 4 weeks of hypoxia were measured through histological and UV spectrophotometer
methods. The results showed no significant difference in Gansu Zokor skeletal muscle morphology among
different groups,but a significant morphology change in SD rats was observed; After 2 weeks of hypoxia, the
muscle fiber was significantly atrophied,the gap was increased, and the structure was more disordered. After 4
weeks of hypoxia,the muscle fiber was broken down, and sarcomere was disordered. Activity of LDH also showed
no difference after different hypoxia adaptations in the Gansu Zokor ( P >0.05) ;but compared to SD rat, activity
of LDH in the Gansu Zokor was significantly lower after different hypoxia adaptations (P <0.01). The activity
of SDH in the Gansu Zokor was lower than that of SD rat,but with no significant difference (P >0.05) ,after 2

or 4 weeks of hypoxia, the enzyme activity was significantly lower than that of SD rat (P < 0. 01). The
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concentrations of Mb in the Gansu Zokor were higher than those in the SD rat in different hypoxia adaptation

groups (P <0.05) (P <0.01). We conclude that Gansu Zokor is much more tolerable to hypoxia than SD rat.

Key words: Gansu Zokor ( Myospalax cansus); SD rat ( Rattus norvegicus); Skeletal muscle; Lactate

dehydrogenase ; Succinate dehydrogenase; Myoglobin
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A2 R L4 SR HA R BT LDH 3% MR
Fm TR (P<0.01), Mt SD KE LDH 7
PEBEAR U )35 B B o & (R | A T
FHVEZES (P >0.05) , MEPEZH AL, 0%
HBEMEZER(P<0.01) , A[EE A 8] b 33
J&, H R R BURT S i LDH 3% M 4% B EH K T
SD KE(P<0.01),

BEAR A TG HN R B SDH 15 78 2 3
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0.05) ;& A4 MRE 2 J5 1 4 JRI4L, HR i SUME
PE S M2 18], B 5 5 Bz 4] SDH % £ 3478
HBEZEF(P>0.05), SD KR SDH 1 MG
AR AR B W T B R 22 R (P >
0.05) ., HHESMT, Hl Ry BT 5 i SDH i
PEMEF SD KE L HIE R ZE 25 (P >0.05) 1%
A2 84 G, BB EESR(P<0.01),
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Wi L5 SD KB Mb ¥ e S AR 2 ]
4 JRJEAAC IR 2, HOR R B gL Mb v
i AT S A (1) 7 8 K S T v e B AR, (HL TG J 5k
ZEF(P>0.05) ;5 A4 LA 2 JH & 4 JH4,
HH R BURT 5 i =22 18] Mb e B G 5 1k 24 7
(P >0.05), Hij fic e Pk 2 35 & THEYE (P <
0.01) , J5 MM . SD KR Mb ¥k FEZFHAIL
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F1 HFRBRAEES SD X RIS B R IRHER N SEE T (Mean £SD, U/mg prot)
Table 1 Activities of LDH and SDH in forelimb and hind legs of Gansu Zokor and SD rat

HAE [i9=¢ Hypoxia
Normoxia 2 J& 2 weeks 4 JH 4 weeks
BN B 2
A BRI ) 7 953. 00 +367. 29 7314.97 £613. 10" 5 958.51 601, 75%-
Forelimb legs of Gansu Zokor
Q Oy B
hfﬂmifd)ﬁﬂ%a 5151. 18 +61. 68™ 4 787.62 +56. 72" 3778.41 +50. 71"
B L Hind legs of Gansu Zokor
*”fﬂiéf‘% SD K SD rat 14 310. 34 +2 210. 65 15 423.90 +2616. 78 18 463.76 =1 227. 10
actate o
dehydrogenase ﬁ’aﬁfﬁﬁ i 8 026. 95 £973. 01° 6 990. 72 £209. 84°-* 6 823.67 £301. 58"
Forelimb legs of Gansu Zokor
E) R e o5
H_mé’ R b . 4.812.55 +54.21™ 4 383.38 +205. 26" 4 131. 61 =142, 77"
Hind legs of Gansu Zokor
SD K KL SD rat 21 363.89 +1 154.91 13 611. 30 =69. 29 9 788. 62 £497.29%
H R R LR A
7.84 £2.62 4.18 £2.53n 5.27 £0. 17
Forelimb legs of Gansu Zokor * £2.53 £0.17
@ H UG B
6. 66 +3.85 6.50 + bb 7.46 £0, 72"
R Hind legs of Gansu Zokor * £0.49 £0.72
Iﬁﬂgg&mﬂ SD KB SD rat 19.49 +0. 24 23.63 £0.43 25.86 £2.19
Succinate TR R
dehydrogenase IR BT B 4 4 aa aa
ydrog Forelim legs of Gansu Zokor 5.84 +£0.97 5.49 £0. 61 5.55£0.55
) KOy B
MR U 5.87 +0.36 5.63 £1. 77" 8.36 +0. 44"

Hind legs of Gansu Zokor
SD K SD rat 16. 14 0. 55 17.74 £2.40 18.58 +0. 08
aa,bb,cc & dd FRAWBEET(P<0.01), a HNEW AT S SD KR LA b Hl o RG-S SD KB ; ¢ Hlt
R BT S 5 B A ARA 4 LS W AR AL

a. Comparison of forelimb legs of Gansu Zokor with SD rat; b. Comparison of hind legs of Gansu Zokor with SD rat; c. Comparison

between forelimb legs and hind legs in Gansu Zokor; d. Comparison between four weeks hypoxia and normoxia.

x2 HEBMRIIEHS SD XRALLERKE (Mean £SD,g/L)
Table 2 Concentrations of Mb in forelimb and hind legs of Gansu Zokor and SD rat

A (1= Hypoxia
Normoxia 2 J& 2 weeks 4 J& 4 weeks
HOATR BT aree aee wee
Forelimb legs of Gansu Zokor 523.38 +3.63 546.85 +4.03 319.08 +£13.89
? Hod R U B b bb bb
Hind legs of Gansu Zokor 479.12 +32.61 503.69 +2.27 291.52 +£12.39
SD KB SD rat 226.78 +8.29 218.81 £15.58 189.26 +0. 77
H R Ry BRI . N -
Forelimb legs of Gansu Zokor 443,05 +8. 81 493. 05 +6. 86 266.28 +7.48
= § [Z7AN %I? -
6 H R BRI 477.79 £32.29" 504. 02 +8. 15" 281.56 +2. 42"

Hind legs of Gansu Zokor

SD K SD rat 287.93 +39.94 261.97 £11.59 191.25 +24.56
a,b FRABEX,P<0.05; ee,aa,bb F/RAMEHFESF,P<0.01,
a. HNRY BRI S SD RBLHES; b, HRR BUS BT SD RBUELES; e TR BRUBEA: i JB-5 A P AR L 32

a. Comparison of forelimb legs of Gansu Zokor with SD rat; b. Comparison of hind legs of Gansu Zokor with SD rat; e. Comparison

between female forelimb legs and male counterparts in Gansu Zokor.

SRR KR WAL, (A E 2R (P> R 2 B4 S, B E T SD KR (P <
0.05), BRI 225, WA, Bl 0.01),
S B Mb B2 2515 T SD R EL(P <0.05)
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ARSI H, BT SD KA SR
(8] LDH SDH 74 & Mb ¥ B4 Jo A {22 55 | 1
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Ja i

MRENE R — R AR R -, % sh AL A
A G s B Tz AU 2
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BEEVEAR RS . IEEEOLT , B NUILEF 4E7E
28 AN AR AGE 5, HAHES A 7 B A8 4518
ARESE B BIR

SRS R W H R Bl LDH I 1 Rl %
SIS TA] A KB BT RAAEG , SDH 7% 4 Bt 0% 420k 1] 134
A REARSS 5, Mb ¥ B2 A A1 AU ] Y 3 K
STt JE BRI (R AR AR 34 T W 2 1 22 5, Ui
HHH oA iy B TR AT B3 0 e R v, s LA G
AN B I Hom A LA AR IR E T B R
WUAECAE B fuff AR Sl SR 85 TS SR RE 65 Sy 4H 21
BRI TS A A BT LA, HOA R R L
X TG A SO AN &, T A S A R B it
et , WA IRAERIEL . PR EAS [ S TR
HHL LDH  SDH & P51 A B 81928 1k, &
HE LT 25 ILZL B 1 e 3 %o {1 S0 R4 R P ot b
N2 DMBEAERE A 5% 307K, S [F] B [E)I%
SIS H AR BOMEYE S EYE R LDH 35 P
2 T I, 3% 5 R R BRI 3 A T A
O P T P 5 A T EBCEOR W AR, R
5 e J3E 325 S fof A5 T LU R R ik i R i L
TCEACH K5, LDH 36 &5 T 5 B, 3 07 il
Je R KR iz Bl IXRE AT DA RE D 1Y
AOEUEFERE R I 2, PR R S AT Rl ss 2
ISR H R B B LAEAS TR A
N JE TE AR S5 R IR & AR B 8 ARk, Ul B H A R
B LI AR R B e R P adt I, AR AR 7K
2 A A A RT3 X A P AR A LA 2
SN KAV R AR

SD Mt A B LDH 15 K& SDH 1% ¥ Fifi %
AU () 3 R B T T e, WL B 1 5 o 005 ol
Ao B SD R R — B ARG A, L & [ 4
FERe B RS T AR R 2 A, T
ML P i S, 38 (AL AR )BT o s ) T 4
it B A AR AR 3 R A A T Sy 2 2 4 if 2 AL
i, DAL IE 8 A an TG s AT, S 80 45
L LDH % SDH Pz i 7t 00 E X fpag
AUARXEE I AIC A BE , BT LA, B 25 I R s [ 1) 2
KB SISt & WA 368 SD K
B AR 40 oy A R v B LA 2 254 AR AR
b, AFIFAREE A F iz s,

AN [) s [) AP 420 A B8RS, H R W B LDH K¢
SDH J& LXK T SD KB, Mb ¥R ¥ 1 25 5
T SD KB, H R i BUE g% WLILET 4 25 4 9 oK
KA AR T SD K BB WLVLET 4k 45 44
KA TR, B 2 FEEREEARF
Wk U5 Sl B LA AT St o o A v e B
WA IR AR A SR a3, A Ry BRI
AR RS AT AR (A E A U4
HSR REAR 23 & M EHERT , IF AR b TH AR AS
XRS5 I AR UL S S R L E A G,
WLLLEE AR SR B 1 e e B 1l T F2 98 05 4
B RS, T HIER TR S R T T
JEZE 7 A K LR A L U B B0
PEFIY, BT LA E S J6 AR A AR A 5, 15 %
WL FE A AR HEBE , 76 AR SEURMUS B 8
WL LDH , SDH ik K Mb 3 B FEAR A5 7248
RERE BRI B B XS E Y J2& SD
KEAEEPEMC AP, B8 L LDH & SDH
TEVEZ TR, Mb B2 R AIG, 5 H R R B
Bl EZES ., UWHAERERET, B R
LR TC A A A 33 B 3E KT SD
KR, I HH AR B 0938 AR, IR A
AU FE LB R R RE SR S sh 2 B g
A I (AR S AL, 76 2525 B AU 11
LT AR SESE NI AAE . sk nl U H
iy B T A i R 5 Y BE ) BH & 5E T SD
K,
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Explanation of Plate

Comparison of skeletal muscle fiber structure between Gansu Zokor and SD rat, x40,Bar =50 pm

1:The female SD rat forelimb skeletal structure under normoxia: the muscle fibers arranged in order and showed cylindrical shape, with
uniform cytoplasmic staining; 2 ; The female Gansu Zokor forelimb skeletal structure under normoxia: muscle fibers arranged in order, showed
cylindrical shape,with uniform cytoplasmic staining; 3 : The female SD rat forelimb skeletal structure after 2 weeks of hypoxia: the muscle
fibers were significantly atrophied, the gap was increased , and the structure was more disordered ; 4 ; The female Gansu Zokor forelimb skeletal
structure after 2 weeks of hypoxia, showing no significant difference; 5 : The female SD rat forelimb skeletal structure after 4 weeks of hypoxia:
fibers were broken down,and sarcomere was disordered; 6:The female Gansu Zokor forelimb skeletal structure after 4 weeks of hypoxia,

showing no significant difference.



+128- EY)2e4%i& Chinese Journal of Zoology 47 &

o BESEHONR LS SD B B U 400 N A HE A K 1
GAO Yuan et al. ;Comparison of Skeletal Muscle Hypoxia Adaptation between Gansu Zokor

( Myospalax cansus) and SD Rat Plate |

Pl R L B WL S



