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1.2 1.5
M F37K-380 ( 100 18 22¢g (
) 8 , 7.5 kg ) 1.3 , 10d,
, 20 MPa, 30 39 , 10 min
CO, 30 80L/h , (4 500 r/min) ,
9h SOD GSHPX LDH MAD
1.3 1.6 GCMS
18 22 ¢ ( Pyee204 , SE54
) 50 , , (30 ml x0.31 mm) , 70 220 (8 /min),
(HEG) (MEG) (LEG) 250 88.2 Pa,
(PEG) (CEQG) , vV GMM7070 , El,
10 20 % 70eV, 200 , 4 kv ,
10% 5% (ip) 1 ¢ dec, 20 400 m/z
( V 2035
1999 000373 ) 10 % , 1.7
) 0.02 ml/ g , SPSSV10.0 ,
10d, 12 h, 1h , Lev
, 59 250 ml ene  Kolmogorov Smirnov
, , OneWay ANOVA ,
Post-hos Duncon s ,
1.4 X+ SE
UVv-1601 BECK- 2
MAN J2-21 DR-HW-2
, SOD GSH-PX 2.1
, LDH MDA TG 20 MPa, 30 39 |, CO;
30 80 L/h , ,
11.5% ( 1)
1
Table 1 Results of supercritical fluid extraction from plateau zokor ( Myospalax baileyi) muscle
CO L/h 9
Extraction Quantit;t)gfl) (MPe) ) Qu;ntity of( coz Quantity(gf) Ratio c(JfAj)
times matieria Pressure Temperature current extraction extraction
1 7.3 20 39 28 749 10.2
2 7.3 20 40 54 815 11. 2
3 7.3 20 36 51 900 12. 3
4 7.5 20 38 42 920 12.3
5 7.5 20 39 35 830 11. 2
6 7.5 20 30 24 830 11.2
7 7.7 20 38 83 900 11.7
8 7.9 20 31 70 953 11.5
(Mean of extraction ratio) 11.5
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2.2 2.3
5% 10% 20% 5% 10% 20%
, , SOD GSH-PX , 5% 10 %
10% 20% , (P< 20 % (P<0.05), 10 %
0.05) , 5% 20 % (P>0.05)
(P>0.05), 10% , 10% 20%
(P<0.05); (10 % ) SOD GSH-PX (P<0.05),
, 5% |, SOD GSH-PX
10% 20% , (P (P>0.05), 10%
>0.05) ; 5% , 10% SOD GSH-PX (P
(P<0.05) ( 2 <0.05) ; (10% ) ,
10% 20%
2
) ) » ) SOD GSH-PX (P
Table 2  Anti- hypoxic effects of the supercritical fluid extrac 0.05)
> 0.
tion component of plateau zokor ( Myospalax baileyi) muscle ’
20% LDH
ml/ i
'(g) (m/ g) . (@n) (P<0.05)
Group n Body weight Dosage Mean survivd time
(P>0.05) , 10%
HEG 10 23.66 + 0. 68 0.02 25.06°+1.35
LDH 5% 10%
MEG 10 22.30+0.59 0.02 26.75°+0.65
20 %
LEG 10 22.87+0.51 0.02 22.86%+1.82
MDA (P<
PEG 10 22.80+0. 29 0.02 26.94°+1.21
* 0.05) , 10 % :
CEG 10 22.72+0.24 0.02 21.06°%0. 67 ( P>0. 05) ( 3)
+ (Vauesare given as means+ SE) 2.4
(Duncan' s ,0 =0.05) (Means
with different superscripts are statigticaly different , Duncon stest ,00 = !
0.05) HEG MEG LEG PEG CEG 17 , n -
(32.293%) n- (1.109%) n-
[HEG, MEG, LEG, PEGand CEG represent the high-dosage experi- (6.03%) 2- - (1. 198 %)
menta group (the densty of thefat soluble component = 20 %) , medi- (6. 13 %) (27_ 3 %)
um experiment group (the densty of fat soluble component = 10 %) ,
. . (18. 4 %) ,
low experiment group (the dendty of fat soluble component = 59%) ,
postive control group (the dendty of HongJingtian = 10 %) and con- ) 2- -
trol group , respectively] , 9,12, 15- ( 4
3 FXC D GSHPX LDH MDA (n=10)

Table 3 Hfects of FSC on activity of SOD GSH PX LDH and contents of MDA in mouse serum ( n = 10)

Goup SOD (U/L) GSH PX (U/L) LDH (U/L) MDA (nnol/L)
HEG 242.05°+15. 13 139.90°+5. 96 564. 27°+ 37. 65 6.53°+0. 14
MEG 213.66°+9. 95 162. 40°+ 7. 34 444. 40°+ 28. 53 6.52°+0.15
LEG 159. 382+ 19. 00 94.38%+7.72 517. 652+ 21. 33 6.56°+0.21
PEG 227.34°+13.04 164. 80°+ 16. 93 484. 552+ 15. 70 5.512+0. 27
CEG 145. 302+ 9. 72 76. 00%+ 3. 60 524. 65+ 24. 54 7.25°+0.31
+ (Vdues are given as means * SE) (Duncon's ,0 =0.05) [Means with

different superscripts are statisticaly different (Duncon stest ,00 = 0. 05) |

HEG MEG LEG PEG CEG
[HEG, MEG, L EG, PEGand CEG represent high dosage experiment group (the dendty of

fat soluble component is 20 %) , medium experiment group (the dendty of fat soluble component is 10 %) , low experiment group (the dendty of fat

sluble component is 5 %) , postive control group (the dendty of Hong Jingtian is 10 %) and control group , respectively]
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4
Table 4 Chemical ingredients of supercritical fluid extraction component of plateau zokor muscle

(%)
Chemicd ingredients Content of correlation Qudity Iomers

n- (Dodecanoic acid) 0. 360 96
n- (Tetradecanoic acid) 0.323 99
n- (Ptentadecanoic acid) 0. 786 99
n- ( Hexadecanoic acid) 32.29 99
n- (Heptadecanoic acid) 1.109 95
n- (Octadecanoic acid) 6.03 96
2- - (Cydopentadecanone, 2-hydroxy-) 1.198 97

(Decancic acid, 10- (2-hexylcyclopropyl) ) 0.77 95
11- (11- Tetradecenoic acid) 0. 40 95 z
7- (7- Hexadecenoic acid)
9- (9- Hexadecenoic acid) 6.13 99 z
11 - (11- Hexadecenoic acid)
7 - (7-Octadecenoic acid)
8- (8-Octadecenoic acid)
9- (9-Octadecenoic acid) 27.3 99 E
11 - (11-Octadecenoic acid)
11- (11- Tetradecen-1-ol trifluoroacetare) 0.187 95 z
10, 13- (10, 13-Octadecadienoic acid)
9, 12- (9, 12-Octadecadiencic acid) 18.4 99 Y4
9, 11- (9, 11-Octadecadiencic acid)
9, 12, 15- (9, 12, 15 Octadecatriencic acid) 0.76 90 777
9, 12, 15- (9, 12, 15 Octadecatrien-1-ol) 0.57 95 77
5,8, 11, 14- (5, 8, 11, 14 Hoosatetraenoic acid) 0.34 98 7777
5,8, 11, 14, 17- (5, 8, 11, 14, 17-Hoosatetraenoic acid) 0.29 90 77777

- (Cyclopentadecanone, 2-hydroxy) 9,
3 12, 15- (9, 12, 15 Octadecatrien
, 1-ol) : ,
. : (un- (CLA) (Irma et al. , 1998)
saturated fatty acid) 54.73 %, ,
(saturated fatty acid) 42.87 % ,
(HDL) ( , 1999)
(LDL) E ,
, , (Leung, 2000)
( , 2000; , ,

, 2000) , , ,

' (27.3%) 2-
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, (Leung, 2000)

(10 %) , (Pariza et al. , 2000)
( , 1999 , 1998)
SOD  GSHPX LDH
MDA , (20 %)
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(Abstract)

ANTI-HY POXIA CHEMICAL INGREDIENTS OF THE FAT SOL UBL E
COMPONENT OF PLATEAU ZOKOR ( M YOSPALAX BAILEYIl) MUSCLE"

WEI Deng-Bang ZHAN GBao-Chen

( Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining 810001, China)

The plateau zokor is a burrowing rodent of high atitude areas. The oxygen content in their burrows can be
as much as 20 % lessthan that of the surface air. To identify anti- hypoxic ingredientsin plateau zokor muscle the
fat- ol uble component was extracted by meansof supercritical fluid extraction (SCEF) , and the ingredients were
analyzed by gas chromatography- mass pectrometry (GGMS) . To test the anti-hypoxic effects and investigate
the mechanisms involved , one hundred mice were randomly divided into five groups: a high dose experimental
group (HEQ , a medium dose experimental group (MEG) , alow dose experimenta group (L EG) , a postive
oontrol group (PCG and a negative control group (NCG). The HEG, MEG and L EG groups were fed with
20 %, 10 % and 5 % of the fat-=0luble component regectively , the posdtive control group wasfed with 10 % of
Hong jingtian (an anti- hypoxic traditiona Chinese medicine) , and the negative control group were fed with dis
tilled water. Each group was fed its regective treatment for ten days, each anima receiving a constant daily
dose of 20 ml/ kg body weight. Experiments were conducted at norma pressure. The surviva time, and
metabolic activity of superoxide dismutase (SOD) , glutathione peroxidase ( GSH-PX) , lactate dedydrognase
(LDH) and the contentsof maondia dehyde (MDA) in mouse serum were determined. The results showed that
the extraction ratio of the fat-luble component was 11.5 %. Seventeen kinds of ingredients were identified ,
the main ones being hexadecanoic acid (32.293 %) , heptadecanoic acid (1.109 %) , octadecanoic acid
(6.03 %) , cyclopentadecanoic, 2hydroxy- (1.198 %) , Zhexadecenoic acid (6.13 %) , Eoctadecenoic acid
(27.3%) and Z, Zoctadecenoic acid (18.4 %) . Compared with the negative control group, the fat sluble
component significantly prolonged the surviva time of mice under hypoxic conditions ( P < 0. 05) , increased
SOD and GSH-PX activity and markedly ( P<0.05) decreased MDA serum content when provided at concenr
trationsof 10 % and 20 %. Five percent of thefat soluble component had no &fectson SOD, GSHPx and LDH
activity but dgnificantly ( P <0.05) decreased MDA serum content. These results indicate that the survival
time of mice under hypoxic conditions, enzyme activity and MDA serum content were no different between the
10 % fat-0luble component group and 10 % Hong jingtian group. In concluson, the fat-luble component had
sgnificant anti-hypoxic function at a concentration of 10 %.

Key words Plateau zokor ( Myaspalax baileyi) , Anti-hypoxia, Supercritical fluid extraction, Gas chromato-
graphy-mass ectrometry , Fatty acid
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