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Abstract: The contents of GSH-Px in the whole blood of sika deer within different physiological
period and the technique for purification GSH-Px, were studied for developing anti-aging re-
sources of deer blood and laid a theoretical basis. The contents of GSH-Px in the blood cells,
plasma, dissolved blood and cell membrane were detected by using DTNB method and the con-
tents of GSH-Px in the whole blood were calculated. A 10%-100% of saturation (NH,),SO, sal-
ting-out and column chromatography technology were used to purify the GSH-Px and the SDS-
PAGE was used to measure its subunit molecular weight. The results showed that the highest con-
tents of GSH-Px appeared during the time of antler developing period ((1 973.07£25.43) U s mL™ "),
which was significantly higher (P <C0. 01) than that in the service period ((1 727. 74 £ 12. 46)
U+ mL "). However, no significant difference (P>>0. 05) was found between the value in antler
developing period and the pre-antler period ((1 961.83=+16.54) U+ mL™"'). GSH-Px initial spe-

1

cific activity was 24.9 U » mg ' and 0. 37 mg * mL ™' purified GSH-Px was achieved. Finally spe-

cific activity was 1 347.7 U » mg 'and 54. 1 times purification rate and 25 % recovery rate were a-
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chieved. The relative molecular weight of subunit for GSH-Px was 17. 2 kDa. The results demon-

strated that there are some certainly correlation between the change of GSH-Px content and the

physiological period of the deer. The saturation of 40%-80% (NH,),S0, is the best condition for

GSH-Px purification.
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’ 4 °C s 4 OC N X GSH_PX °
3000 r « min~* 15 min, .
1.3.2 1 mL 1
4 °C.3000r e min ! 15 min, Table 1 The process of enzyme catalysis
. 3 , /mL ( ) ( )
4 °C , 4 °C.3000r * min 15 Reagent Contrast Determination
min, . 1 mmol « ™' GSH 0.4 0.4
1.3.3 1 mL 4 °C .3 000 Sample 0 0.4
re min ! 15 min, . . 37 °C 3 min
1.3.4 1 mL 1.5 mmol - L™ 02 02
4°C g O
’ ’ 37 C 3 min
‘C.3000r+ min ' 15 min, ,
- MPA 1.0 4.0
1 mL ( 1300 IUmL "),
o .- Sample 0.4 0
37 C 2 h, (sl
1.4 GSH-Px MPA. Metaphosphoric acid
DTNB  t620 GSH-Px
2
° Table 2 The process of color reaction
1.4.1 GSH 0.0,0.4.,0. 8,
1.2.1.6.2.0 mL 100 ymol - L' GSH /ml. « 0 €0
Reagent Blank  Contrast Determination
2.0,1.6,1.2,0.8.,0.4.,0.0 mL s
0.20,40,60,80,100 1« 1L} MPA - LE -0 0-0
) s UM AU DU O UL ot ® L DDW 0.4 0.0 0.0
GSH ° Supernatant 0.0 2.0 2.0
1.4.2 GSH 0.32 mol « L'
2.5 2.5 2.5
0.32 mol « L ! Na, HPO, 2.5 mL.  DTNB 0.5 Na, HPO,
mL, 5 min. 412 nm DTNB 0.5 0.5 0.5
, , 3 MPA. Metaphosphoric acid; DDW. Double distilled water
1.4.3 C D, 1.5 GSH-Px
3000 r + min " 10 min, 2 mL, L5 1 ,
« 2, 15 min , 412 nm , , Bradford!"
, oD 0
: 1 pmol GSH l- 5- 2
o : GSH-Px (UemL )= 2 0.1 mol « L™'PH7. 4
( OD - OD ) XAX (A H).,4°C 20 min,3 000 r » min !
GSH-Px 1 mL 30 min, .
4 OC \3 000 r min ! 15 min, ’ (NH1 )25(,)1 ) (NH1 )28()1
s ; 20%.30% ,40% .50%.60% .70% .
. \ 80%.90% .,100% , .4 C 5~6 h,3 000
4 °C , 4 °C.3 000 r« min ' r+ min ' 30 min, , 5
15 min, R mlL A , (NH,), SO,
o GSH-Px (Ue+smL™H)= GSH-Px ,
X GSH- s GSH-Px (NH,), SO, R
Px + X GSH-Px + 1.5.3 GSH-Px 20 mL,
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1 GSH-Px
, , 1:2 2.1 .
A ,4°C 20 min,3 000 r * min ! 30 .
min, . 40% .4 °C 3. .
5~6 h,3 000 r * min ' 30 min, 96. 75% .
. (NH,),S0, 3.25%,
80%, 4°C 12 h,3 000 r * min , .
30 min, , 0.05 mol « L'
pHS8. 0 o DEAE 3 N N
. 0~0.5 mol « L! NaCl
30 mL » h™! Table 3  Volume of blood cells, plasma and cell membrane in
b b
. the per ml of whole blood
. . GSH-Px P
0
1.5.4 GSH-Px /mL /%
22] . Blood component Volume Percentage
R 3 min,
0.46040. 003 45, 85
’ 10 pL. Blood corpuscle
90 V, 4 h, , Plasma 0.51040. 004 50. 90
s s 12 h,
0.03040. 002 3.25
, , Rf . Blood cell membrane
1.6
SPSS17. 0 s 2.2 GSH-Px
. “r s . . .
N N N GSH-Px
2 1.
4 GSH-Px
Table 4 GSH-Px contents in the components of the whole blood
GSH-Px /(U emL™ ) GSH-Px /%
Physiological period Component GSH-Px content Components percentage of GSH-Px
Blood corpuscle 4 025.094+54. 03" 96. 83
Plasma 122.11+1.67" 3.17
Blood cell membrane 0.0340.42% 0. 00
Antler development ) .
Dissolving blood 1 984.40435. 37" 100. 57
Whole blood 1973.07425. 43" 100. 00
Blood corpuscle 3522.90£24,17% 96. 78
Plasma 108.53+4. 42" 3.24
Blood cell membrane —0.52+0.47* —0.02
Service period . . .
Dissolving blood 1 757.09440. 18 101. 70
Whole blood 1727.74+12. 46° 100. 00
Blood corpuscle 4 005. 48435, 63" 96.91
Plasma 118.33+5.13" 3.09
Blood cell membrane —0.0440. 87" 0. 00
Pre-antler development ) . _
Dissolving blood 1968.43411. 45" 101. 37
Whole blood 1 961.83416. 54" 100. 00

(P<C0.05);

(P<<0.0D)

Value with differet letter(a,b) in a column means significantly different (P<C0. 05); Within the same column values with dif-

ferent letters (A,B,C,D,E.F) were extremely significantly different(P<C0.01)
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; GSH-Px . 40% ~50%
(P<C0.01); GSH-Px . 50% ~80%
(P<<0.0D), , 80 % ~100% ;
s GSH-Px , o GSH-Px
(P>>0.05); . 40%~80% .
GSH-Px o
(P<C0.01), GSH-Px
(P>0.05), 6. 24.9 U » mg ',
2.3 GSH-Px 1347.7U + mg ', 54. 1,
; , 25.00%.
s GSH-Px , 2.4 GSH-Px
s S 5 SDS-PAGE 1, 1
GSH-Px (NH,), SO, ) 17. 2 ku,
5 (NH, ), SO,
Table 5 The influence of different saturation (NH, ),SO, salting-out on the activity of enzyme
Saturation 0 20 30 50 60 70 80 90 100
/(mg + mL 1)
Protein content 79.00 8. 14 22.66 35. 39. 04 45.61 51.43 55.32 55. 60 52.17
/(U emL™Y)
Enzyme activity 1973.07 12.66 154.23 667.07 991.69 1 198.89 1466.09 1 730.95 1 504.76 1 208.27
/(U e+emg )
Specific activity 24.98 1.56 6. 81 18. 25.40 26. 29 28.51 31. 29 27.06 23.16
Purification multiple 1. 00 0. 06 0. 27 0.74 1.02 1. 05 1.14 1. 25 1. 08 0.93
6 GSH-Px
Table 6 Purification of GSH-Px
/mg /U /(U+mg ") /%
Purification step Total protein ~ Total energy Specific activity Purification multiple Recovery
Dissolving blood 1 580 39 461.4 24.9 1.0 100. 00
Salting-out 93. 86 29 836.6 317.9 12.7 75.61
Chromatography 7.32 9 865. 2 1347.7 54.1 25.00
ku
s 3
3 3.1 GSH-Px
—+200 GSH-Px
s GSH-Px s
, — 201 R GSH-Px,
v 143 ’
1 SDS-PAGE GSH-Px GSH-Px °
Fig. 1  Determination of GSH-Px subunit molecular GSH-Px ,

weight by SDS-PAGE
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(P<<0.01); \ GSH-Px Px , GSH-Px
(P<C0.01); GSH- . -
Px GSH-Px , . (NH,), S0,
(P>0.05), GSH-Px . (NH,), SO0,
, . 30% ~ 50%, ,
. (NH,), S0, .
3.2 GSH-Px (NH,), S0, .
3 GSH-Px (1973.07+ GSH-Px  (NH,),S0,

25.43) U « mL™'; (1 961. 83 = 16. 54) 40% ~80% , GSH-
U-+mlL; (1727.74412.46)U « mL™*, Px . (NH,), S0,
(P<0.01), .

. 3.4 GSHPx
. o , 1976  ,Nakamura
) 19 ku,
el GSH-Px 8 .
GSH-Px . , [28]
. . . , GSH-Px
. GSH-Px 22 ku, [27]
1o 19 ku,
. . GSH-Px
. 17.2 ku .
. . GSH-Px
. . , 4
o GSH-Px 4.1 GSH-Px :
’ 96. 84 % ; 3.16%,
o ; GSH-Px (P<0.01),
; ’ GSH-Px,
’ ’ 4.2 3 . GSH-Px
’ GSH-Px (1984.40435.37) U » mL™!,
. » GSH-Px (P>0.05). (P<C0.01).
SOD . 4.3 GSH-Px 10% ~80%
»SOD GSH-Px ’ (NH,),S0, » GSH-Px
’ ’ 0.37 mg *» mL !, 1347.7 U « mg ™!,
» SOD  GSH-Px : 54.1 . 25.00% GSH-Px
3.3 GSH-Px 17. 2 ku.
GSH-Px 40% ~ 80%
(NH,), S0, , GSH- _
Px 0.37 mg » mL ", 1347.7 U » mg ' S CM. ,
54.1 25.00%, 1994,
(NH,),S0O, , 1957  GSH- [2] . [M]. ,1957.
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