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WE. Dsaf i8R, 58 A RHE (0 mmol/L.5 mmol/L., 10 mmol/L .20 mmol/L .40 mmol/LFl 80
mmol/L) #MEH, 0, %} 170 mmol/L NaCl ¥A AL FH B & Fp 787 & 4 i A8 K R A B S, S5 5R 3R, 5 CK
AHLE, 170 mmol/L NaCl A3 (15 5 1 1 i & A0 A K052 B B &M, & 2F P80 AR BRFR AR 1 B 25 PR AIK, 76
170 mmol/L NaCl ]38 T {R¥E BESMEH, 0,12 Fh AL HE | E6E 52 /51 5 G Fh 1B & ZEH6 05 , (e 4l i AR A 28 00 AR 4 (o
TR AT AT S S O BB B RN R i 3R T AR ZE D SOD CAT 1 POD 136 M, Ui, 4MEH, 0, REf
T 3 PR A B 3 R YT ) 0 AR SRR B S AR R AR i TR e, P AN 5 mmol/L H, 0, 2B 5 25 2% fif NaCl Ji
NG ATFE R G e TR BRI,
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Effects of exogenous hydrogen peroxide on pea seed germination and seed-
ling antioxidant enzyme activity under NaCl stress

WANG Zhi-ke, GUAN Wei-long, LI Zhi-wei, SUN Yu-bo

(College of Life Science and Technology, Longdong University/ Gansu Key Laboratory of Protection and Utilization for Biological Resources and Ecological
Restoration, Qingyang 745000, China)

Abstract: Pea seeds were used as test materials to study the effects of exogenous H,0, (0 mmol/L, 5 mmol/L, 10
mmol/L, 20 mmol/L, 40 mmol/L, and 80 mmol/L) on the germination, seedling growth and physiological characteristics
under 170 mmol/L NaCl treatment. The results showed that compared with CK, seed germination and seedling growth were
significantly inhibited under 170 mmol/L NaCl treatment, and both germination index and physiological index were signifi-
cantly decreased. Under 170 mmol/L NaCl stress, seed soaking with low concentration of exogenous H,0, could improve
the germination index of pea seeds, promote the growth of seedling roots and buds, promote the accumulation of proline and
soluble sugar, decrease the content of malondialdehyde, and increase the activities of SOD, CAT and POD in roots and
buds. The results showed that exogenous H, 0, could improve salt tolerance of pea by regulating the accumulation of osmotic
adjustment substances and antioxidant enzyme activity. Among them, 5 mmol/L H,0, significantly alleviated the toxicity of

NaCl stress on seed germination and seedling growth, and the effect was the best.
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TR s RO G ETRE I e A OCHE
T PEFRAREUE A ML 5 L AR B AR, M52 0 )
I IE R K E & B bR AR K 2F 55 &, BELAS T4
WA= A > BRgT 4 S I e T 1 e
SN R R W7 & PR b e 957 4 3k e
b BHFIRERER R b DL K %o B 9 AR Bl A= ol ) £ ek
FHEE A 20 FE N AMIFTE R,

FHISN IR SRR YA bl v S i k4
R AEYHRBTAN A0 A SR 2 — . i A E(
Hydrogen peroxide, H,0, ) J2& 4fl il A S A 19 7= 1),
UL FE VR 20 P 2 53 58 Motk 30 O 5 01, Tz
S5 RIRBCE RN B R R B A
XCHEPE (G FIERY) | RV H, O, U] 2348 = i)
AP , T = VR H, O, 23 XA IR A A Kk B
FIHEM, LB SERY RN AKX
AR H, O, REAZ HERh 111 & . SMEH, 0,3
AT LB f it /N SR T R s i R R
FhFSUAL P 3 B AR ABA % i FI4RE 5 GA 5 ok 42
I ARAERD 7 & AT SR T 5 SN H, 0, 12 F B 3 1
AR R R i R SR R AL BT LB
B EARAIR XL AR TR0

Wi & ( Pisum sativum L.) &—4FA BUBUFE AR FAC
F B R AR R, hER
BRI A Y R L A A 2 A
BB EREZ N EEMEEREMmZ—, 7
DR T, WE9E R L B B AR IR R
PEVT AR AR 4R 4 ) R OR 57 5|
SRTE, Horp L SR w Ak O A BRI R, B L
SR SRR FE RIS N, 8 R i R Mgl AR K2
S, DI T BOH 7= i 0 T KR B
T3E 5= A1 5 40 Jo 418 vy i &2 M 1 i R ) B B0 T A2
P R AR 30 X B AT W A 4 B A AR A
W EE, HAEA MR, 0, 7EHE S 4T ER T T iy
WEHGEAR D, PR, AR B 5T SN H, O, X 8
T -1 A4 e AR R R e A8 22 i BIL A, A 2 1
AIAMIEH, O, ¥ BZ , B 7R A A A= 7 vh A FH AM IR Bt
S MEYIPTER BRAE ) 4R B S kA S A .

1 MRS IE

11 #E5EH
G T FH B M1, HhH A 4 Bl AR A 1 R
PHASESBEE B AL E R4, S

30% 3 B A A5 24 i 34 Ry o B Al
1.2 Rt 55&*
1.2.1 NaCl &5k NaCl BRIk E R ES %
TR 2R B R At e RN —
KPR B AT, ] 10 ml &4 0.5% 1 NaClO ¥k
THEE 15 min, SR FH E K MR 3 W, FHUE40ME 1 Fl
TR B 7K A3 R b5 T Bl A B2 B8 4814 55 5% 1L
B HIE R IR 50 Rifh . 4338 10 ml ARk
J (17 mmol/L 34 mmol/L 68 mmol/L 85 mmol/L,
102 mmol/L 136 mmol/L 170 mmol/L) AJ NaCl i
INABEFR I LAZE IR K g % B 3 8 AN Kb B 4>
WP 3 W BREESR 3 W, WA LT
(25+1) CHHER FAE DR, B H WM&
ZER, AN FEAR I IR, 7 d JE R R G HE Bk AT
B
122 $MERH,0,Z A 42  HR[EIEE NaCl 500
i 15 R4 A P25 S AT T, 170 mmol/ LK & NaCl %
WERCR et SRR/ N — | ot R4 P i A
F,H 10 ml 12 0. 5%AY NaClO JFHIHEE 15 min, R
Ji B K vk 3 Wk, U 4R TR+ 3R R 19K 47,
43I 170 mmol/ LY NaCl ¥ ¥ &% 5 mmol/L 10
mmol/L 20 mmol/L 40 mmol/L 80 mmol/ LﬂETEHzoz
RO B TR IR 8 h, [ LAZE AR K 2 A ok Xt B
IRRHRIR R, 25 FZEE K ehEE 3 K, SR T
Fh R 5 B 7K1 o A B A SUZ R 4R
P35S L f HEEFR LA 50 Rifh—+ 20 il A S5
170 mmol/ LK NaCl ¥, LAZE IR /K xR, 4t 7
AU RFHE/DEE 3K BEREE 3 Ik, A
91N CK . 7818 7K ;CG : 170 mmol/L NaCl ¥4 ;T1 .5
mmol/L H,0, I& ¥ + 170 mmol/L NaCl & ¥ ; T2: 10
mmol/L H,0, ¥ ¥ + 170 mmol/L NaCl ¥ ¥ ; T3: 20
mmol/L H,0, i& ¥ + 170 mmol/L NaCl & ¥ ; T4 40
mmol/L H,0, ¥ ¥ + 170 mmol/L NaCl ¥ ¥ ; T5: 80
mmol/L H2027§?&+17O mmol/T. NaCl Y5 .

A AL BT (25 £1) °C fE IR 55 3540 15 5%
HWREIF it K 2R 80, 4 Fe AL I, 7 d Je X
HASCHRBHEAT T, BeAh, 7 d J5 BUE AR A2
FHFAH A BRES R 5
1.3 HEXIBENERFE
1.3.1 #F#HRMIEsamen e DREKKT 2 mm
VERBE PN TR ZERE, PR 2E 8 R FH K
ZEFR BRI JIHE 50 BT AR MR BORAR AH X k38 5 R
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KR =(N,/N)*x100%

K N, R T d R ZEAE N R iR si g
P4

K= (N,/N)*x100%

Kb N R 3 d KB N T s A
T4,

KEEEE(G)= 2 G./D,

A, G ATERFE] ¢ H B R R, D, WKk AR

5 J146 8= 5%,

K, S A TEIRE, G, I EZEIREL,

PUER R EL= (SXG,) * / (SXG,) x100%

A, (SxGi)* H CG T1~T5 kb BHTE S 45 %L,
(SxG,) N CK % 14854,

AR ER = (L-L" ) /Lx100%

A, L8 CG T1~TS AMEREK L Ry CK M,
1.3.2 ZMARIGAFGMNE  FpF IR F RS
WG B BEALPR I 15 BRI, B RORIAR 2l
SEH M ZER AR IS K (em) s FHT43
Z— RV 2 SO A R AR B i, T AR 24
(g)o
1.3.3 AR, TEiERR —Bessan e i
SR 0TV MR RN U I S IR AR AR
E i
1.3.4  FEACBEEEEGRZ PRI AR HFR
EYCFRER 0. 1 g RFIU AR R Jin A (1438
1 50 mmol/ LR ZE WA ( %A 5. 0 mmol/L DTT
0.1 mmol/L EDTA 1% PVP ,pH=7.0) B 5t 43, i

£ 1 AEIRE NaCl # x5 LM F £ NN

MR B4 T, 10 000 g B0 15 min, ZBRE
O T TTE BV A T 75 B

AL YIEALRE (SOD) (i B ALY (POD) Al
I EAE (CAT) E S IR ik,
1.4 HIEALE

FIH Microsoft Excel 2016 347 £ 85 Ab B, )
SPSS 26.0 #1475 K &K J5 225381, F A Duncan’ s ¥
AT ZE I N 2 5 W E T (=0.05) , &P
Bl R VI bR e 2%

2 ZER55T

2.1 AERE NaCl % it 5 2 fhF B & K 22 M

& 1 Al AL 5 CK # kb, 17 mmol/L, 34
mmol/L 68 mmol/L_ 85 mmol/L, 102 mmol/L. 136
mmol/L 170 mmol/L¥ & NaCl 17 ik Ab ¥ 91 & fh 7
B & 2R 0 R 14.74% . 18.59% , 21.72% .
24.05% .24. 81% .27.79% J 48. 82% ; % F #+43 il
MK T 14.14% . 21.69% . 50.03%. 53.67% .
56.99% , 64.60% K 75.52%; ALK 4 IEAL T
5.35% .11.29% .11. 68% .14. 06% .16. 63% 29. 90%
F 47.13% 5 KRBT AR T 15.80% \17.32% |
20. 34% 21.94% 26. 23% 39. 08% J 56. 41% ;1% 11
18 502y W AR T 20.30% ., 26.66% ., 29.65% .
31.99% 38.51% .57.30% } 76.95% . 5 CK A,
170 mmol/ LB NaCl i ¥ Ab 3 5 25 410 1) 1 5 7 A
TR ZFHR R FH MK R ZEHE RO 18 5L
(P<0.05) , Hoxt & 2R AR & 258 B0 1 i R
4 50. 0% 247, PRI #% 170 mmol/ LYK B NaCl ¥
AR R 5 5 AR Tl 1) B AR

Table 1 Effects of different concentrations of NaCl on pea seed germination

NaCl ¥ BE (mmol/ 1) KA (%) KEZFH(%) A (em) KR 5 1485

0 86.01+2.01a 18.67+1.16a 5.05+0.33a 28.17+0.33a 142.26+1.34a
17 73.33+£1.08ab 16.03+2.02a 4.78+0.33b 23.72+0.77ab 113.38+2.69b
34 70.02+0.31ab 14.62+3.11ab 4.48+0.31c¢ 23.29+0.57ab 104.34+2.37¢
68 67.33+4.16b 9.33+1.16bc 4.46+0.58¢ 22.44+0.69bc 100.08+3.11c
85 65.32+2.31b 8.65+6.43bc 4.34+0.23c 21.99+0.56bc 96.75+4.96d
102 64.67+1.02b 8.03+0.01bc 4.21+0.33d 20.78+1.01bc 87.48+1.79%¢
136 62.11+2.32b 6.61+3.06¢ 3.54+0.07e 17.16£0.46¢d 60.75+£2.01f
170 44.02+1.01c 4.57+3.06¢ 2.67+0.75f 12.28+0.63d 32.79+2.49¢g

[Rl—F 4 5 A E/NG FhEROR 25 57 8.3 (P<0.05)
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2.2 5MEH,0,% NaCl fiE THRE M FH LM
A1

22 AT, 5 CK AL, CG Ab 38 W 2 Hl il 1
PG RhFWR TR RFR R FREE 1R
(P<0.05), K#HH KRR RIFRRE G I8y
BIEAR T 48.84% . 75.48% . 56.41% .76.95% . 5
CG ALFAA L, T1~ T4 Ab ¥ 85 & b1 1) & 25 R il Kk
PR ERE S (P<0.05) , 5 CG AbPEAHEL, T1 Ab B

iGN IR A RS R RO 148501
B4R & T 105.13% . 833.70%. 201.38% i
683.32% ., KEHH,0, W 3K, T1~ TS AbHiHi &
FhF A5 & 45 TR bR BT AR A ka4, 45
BB HME 5 mmol/L H,0,4b B (T1) BEA R 2 it
0 XoF 59 R R AR A AR R RN, RN
TEER AT ARYE BEH, O, i 3 3 O Fh T & .

F2 SMEH,0,% NaCl B THEMFRFR KFE KFHEHMFNISRNZM

Table 2 Effects of exogenous H,O, on the germination rate, germination potential, germination index and viability index of pea seeds under

NaCl stress

hib g KR (%) KR (%) REFHERK [GIPAR [
CK 86.04:2.02b 18.64+1.16¢ 28.17+0.33be 142.26x1.34b
CG 44.02+4.01f 4.57+3.06d 12.28+0.63¢ 32.79+2.49%
Tl 90.30+3.10a 42.67+2.31a 37.011.91a 256.85+0.80a
T2 81.33x2.31c¢ 41.02+2.01a 36.65+0.94a 253.62x1.41a
T3 69.33+2.31d 32.04+8.71b 31.410.79h 76.64+0.40c
T4 58.67+4.62¢ 20.67+4.16¢ 25.89+0.03¢ 55.92+0.62d
T5 40.32+1.91f 19.33+4.62¢ 18.86+0.89d 25.46+0.52f

CK :Z&1%7K ;€G:170 mmol/L NaCl;T1:5 mmol/L H,0,+170 mmol/L, NaCl;T2:10 mmol/L H,0,+170 mmol/L NaCl;T3:20 mmol/L H,0,+170
mmol/L NaCl;T4:40 mmol/L H,0,+170 mmol/L NaCl;T5:80 mmol/L H,0,+170 mmol/L NaCl, lﬁjéﬁﬂéﬁﬁ}a‘xlﬁ]d\giﬁ?’%ﬂ?ﬁgﬁ%(})<

0.05),

2.3 SMEH,0,3f NaCl B T8 E 40 & 4 KB 320

R 3 AlHL, 5 CK #H L, CG Ab 3 3 & %)) 1 /Y
FRAC A 2E K i R AR (P<0. 05) |, AR T2 43 ) e
KT 47.13% 34. 18%, Bl H,0, WL B, T1 ~
TS Ab P56 540 AR S B3 0 5 AR A 34
Horr T1 A PRZE A o0 L Eh B BOR S fE:, 5 CG Ab 2R

FHLE, T A3 56 57 401 AR 3538 0 159. 93% (P<
0.05), T1~TS A G LT B 26K BB s
R R, Hod T A 3822 M i 5 3k W30 SOR fie
I, 5 CG ACERAH H, T1 AbH i G 4h 1 28K 3
i1 150. 00%

%3 HMEH,0,3F NaCl BB TBE S ERK FK IRERER FHRER N
Table 3 Effects of exogenous H, O, on root length, bud length, root fresh weight, and bud fresh weight in pea seedlings under NaCl stress

Qb2 A (em) ZFK (em) REEFT R (mg) ZiE i (mg)
CK 5.05+0.33¢ 1.58+0.51e 36.78+0.12¢ 34.22+0.95¢
CG 2.67+0.75d 1.04+0.24f 28.44+0.04d 29.78+0.79d
T1 6.94+0.29a 2.60+0.23a 53.33+1.20a 62.44+0.51a
T2 6.02+0.23b 2.39+0.26b 50.44+0.05ab 58.89+0.67h
T3 2.44+0.14d 2.24+0.26¢ 45.78+0.36b 57.67+0.76h
T4 2.16+0.28e 1.83+0.27d 36.01+0.11¢ 36.24+0.73¢
TS 1.35+£0.21f 1.62+0.29¢ 24.67+0.81e 25.78+0.33e

CK.CG.T1 T2, T3 T4 .T5 W3 2 ¥, [Fl—FIEH G AR/ FhEFRR 2 5 B35 (P<0.05)

% 3 nl 4, 5 CK ML, CG AL PRI S 41 1Y
MR ek o T 25 e o e i 35 R AIR (P<0. 05) , HLAR 2

0f T IR T 22. 68% . 12.97%., BE#H,0, %k
FE AR, T~ TS AP 81 5 40 1 AY AR e o i 52 050G
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B G BRI, Hir T1 Ab 3% i 31 W 38 19 5L
il 5 CG ALFRAH b, T1 Ab 3 81 540 B ) AR
J N 87. 52% (P<0.05) . 1 TS5 AbPHHI o
L AIAREE IR T CG ALBE, T1~TS AbFHEE G 4
B 2 T SR IR NS R AR . 5 CG Ak
FHAR LG, T1 T2 T3 AbFEHE 5 40 10 28 6 i i 0 31 5
FHAN T 109.67% .97.75% ,93.65% (P<0.05),
Horbr T1 Kb PRSI T 40 1 0 2 6 o7 i f e, T TS AR BE
Wi S W ZEEE TR AT CG 0B, FRIASMNEH,O0,
GEf R IO AR R FE OV, R BRI B2 H, 0, g 3
EASRAN AR NN
2.4 45MEH,0,3f NaCl BB THEFMFiELZ
MR HFNEX HIBE XA

HrER PR BUR H8 R W A X AR R FE NaCl %5
WIS RE ST . 11 & 5 S AR 32 EhWhia r
FE FRAMREKARX EhinF R, WK 4 ATF I, CC &b
PG &R T8 & BT ER MR B CK 1Y 23.05%
(P<0.05) . FfiZ5H,0, W B AN, T1~ T5 4b 3 5i
TR &P PERR BOR WA (P<0.05) , HT1 ~
T3 b3 & Fh 87 K PrEh ke £ T CG b H, H
o T1 Rb3SE RN R TR R B, L CG b
PR P R T 683.30% ( P<0.05) . T5 AL FE4TEh 1
fesd /N, o 17.90% . BEAE H,0, W B B9 36, T1 ~
TS5 AL B XS R0 R 5 I P T3~ T5 b3
AT R F R E T CG ALFE | T1 A FRAR X £h 0 3 &
A, H—-37.43% , R WK BE SR ot AL HAN (L RE
SF fir R o8 o) 0 AR 3 B 04 8 AR R AR Y A2
K, X 53R 3 IS5 R —2
&4 SMNEH,0,50I25F NaCl B8 T B S M FR LB 548

#0185 Z H) 00
Table 4 Effects of exogenous H, O, treatment on salt tolerance in-

dex and relative salt damage rate in pea seeds under NaCl

stress

. Bk A
CK 100.00 0

CG 23.05 47.13

Tl 180.55 -37.43

T2 178.28 -19.21

T3 53.87 51.68

T4 39.31 57.23

T5 17.90 73.27

CK.CG.T1.T2.T3. T4 .T5 W3 2 ¥,

2.5 4MEH,0,%t NaCl B THESEEERAT
MRMA B S EN T

I 2 T R AT Y M B R T ) R,
S AR E RS A R Bt RS AT
1, T1 ~ T4 K56 40y AR 25 v i 22018 0 mT i
BES ST CG AR, Hor T1 b 355 %)) ¥ AR A
R R & AT A S A E . M CG
ARBE T Ab B T 40 R RN 25 P il R A e T
# T 40.00% ,70.27% , Al PERE & oy Bl T
21.03% .11.53%,

T R B i AL R, AR
ICAT S A it SR S R, R S v,
CK M, CG b PR 3 & 4h AR A ZF vh g 5 i
WE TR (P<0.05) , T1 Ab 8 540 1 AR A1 25 p
AR AT CG AER, BERAAR MR E H, 0,40
FHAT O {5 2% f% NaCl Wi % 81 5.4l 2L 403, B 25
H, O, W BE AT T, ME G212 1 55 . #5ASAb 34
LA, T1 A FRAR AN ZE g 5 i eIk
2.6 HNEH,0,%f NaCl BB T E 4 B KL EE
EREA A

26 A, 5 CK Ml H, CG Ab B EHl T
i S CAT 15 (P<0.05) , T1 AL BB & 4
BRI ZE CAT W WE el . 5 CG Mk, T1.T2
A FHEE G AN AR A ZE T CAT RIS B R (P<
0.05) . {H ¥R EE (IH, 0, AL B CAT TG HEREAR

%6 A%, 5 CK M, CG Ab B3 5 40 B AR
FZEH ) SOD , POD 1% 1 34 1 3 42 5 (P<0.05)
T1 ZLFREE S 4 AR FNZF TR 9 SOD  POD T Pk e
5 CG Ab BEAH L 43 B4 B T 45.53% ., 28.07%,
21.06% .28.48% (P<0.05) , Bfi# H,0, & & 1 7+
L B A AR A ZE Y SOD | POD i M4 S T
Je FEAG (HAR T CK,

3 e

FIEER TR RO A e R R e A
RN RZ—, 2 S EEEY RN I8 70 HOME LA |+
HERRES A R E AR R, e
HERZ R 2 Al i AR A T2 R R
P AT L R R, R TR NaCl % )
Ab B BT BB A X2 B, 170 mmol/ Lifk
JE NaCl {0 AL 31 5 ) T B R0 T R 28R R
FRCR RS TR AR, XS
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Table 5 Effects of exogenous H, O, on the contents of proline, soluble sugar and malondialdehyde in roots and shoots of pea seedlings under

NaCl stress

ffadm &t (mg/g, FW)
b3

AR S B (me/g, FW)

W REE R (mg/g, FW)

i 3 R 2 R ZF
CK 0.37+0.03d 0.64+0.04d 2.61+0.07d 4.53+0.10e 2.90+0.02e 2.01+0.12¢
CG 0.45+0.02¢ 0.74£0.04cd 2.71+0.17¢ 4.77+£0.22d 4.91+0.06a 2.93+0.05a
Tl 0.63+0.01a 1.26+0.05a 3.28+0.12a 5.32+0.15a 3.43+0.11d 2.14£0.07de
T2 0.58+0.01b 0.95+0.06b 2.95+0.07b 5.05+0.06b 3.64+0.07d 2.23+0.03¢
T3 0.53+0.02b 0.81+0.03¢ 2.78+0.05¢ 4.88+0.05¢ 4.23+0.08c 2.28+0.11¢
T4 0.49+0.03bc 0.79+0.03¢ 2.77£0.05¢ 4.86+0.09¢ 4.48+0.27b 2.64+0.06b
T5 0.44+0.04¢ 0.73+0.03cd 2.58+0.12d 4.64+0.11de 4.86+0.13a 2.92+0.04a

CK.CG.T1.T2 T3 T4, T5 W& 2 i, [A)l—S4Ha /5 AN m) /NG T R0R 26 5 .2 (P<0. 05)

%6 4MEH,0,%F NaCl 8 THERFZFR CAT.SOD #1 POD &R # N
Table 6 Effects of exogenous H,0, on CAT, SOD and POD activities in pea roots and shoots under NaCl stress

CAT 1EE(U/g)

SOD 1EPE(U/g)

POD 31 (U/g)

s
M 3 M 2 R #
CK 9.43+0.88bc 13.66+0.67¢c 25.89+2.22g 39.79+2.80f 13.11+1.02e 12.44+0.70e
CG 7.55+0.69¢ 11.33+0.33d 149.10£9.90¢ 186.65+11.45¢ 22.03+0.34¢ 16.78+0.20bc
T1 12.78+0.39a 17.44+0.19a 216.99+12.95a 239.04+13.65a 26.67+0.58a 21.56+0.34a
T2 10.26+0.39b 15.22+0.19b 200.04+11.75b 210.66+12.94b 24.78+0.69ab 18.77+0.51b
T3 8.44+0.38¢ 12.35+0cd 109.95+8.79d 150.69+9.06cd 22.22+0.42b 15.33+0.39¢
T4 8.00+0.34¢ 9.89+0.20d 78.43+7.05e 112.16+8.88d 21.67+0.28cd 14.77+0.39¢
TS 4.77+0.2d 6.77+0.51e 50.76+6.44f 69.61+7.42¢ 18.77+0.20d 13.78+0.88d

CK.CG.T1,T2.T3.T4 T5 W.3& 2 7, CAT:. 35 ALE W ; SOD B A EALEG ; POD . i3 E ALY, R —3 s G AR/NE F R R 2 53 8 3%

(P<0.05)

H,0, E—MEENIEE ST B 5T
W& A5 Fhba e . AR A K kB A AR 3 e
TR AR AR R, 5 mmol/ LK
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