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WE:BH  HRITH SR (APS) X & 47 5 S R I & B AN R (BPD) A K R/ RNA-34a (mir-34a) ATERE BT R 1
(sit D)2 . A5k 15 20184F 1 7 E 20194F 1 I S350 1Y 64 UK B3R IR BEA LR T3R5 h 28 O IRZL (NC A1) (APS
S IRZH (APS 2H ) /& 40175 5 BPD B0 4H (BPD 2H ) L APS 7497 BPD ZH (BPD+APS 4 ) , 45:2H 16 H, NC 4 . APS 4H R EZS S
BPD 20 \BPD+APS 41 K Fl B 85 16 VK B (70+5) %3 BE T, 24 h i APS 211 BPD+APS 418 542 45 100 mg-kg™'-d™ APS,NC 4171
BPD 4118 i 1 5 R AR FRAE BRER K B R 1R E B RRUNSE . #1017 d, it K BUA BT AR Ak 95 AR ZR P20 (HE ) e g i
HEULAEAR A ; B S e W FS 1 (ELISA) Rt 4 2L 1 A R -6 (IL-6) 1 3 -10(IL-10) MR RS H -0 (TNF-a) N
TEE(MDA ) 7K R A B AL B (SOD) 16 A48 4k 5 S22 7E it PCR (qRT-PCR) I i 241 21 1 mir-34a 7K P22 4L 5 e 21
b R B ENI 5 (Western blot) Kl il ZH 2 sint] ZKF2Efb, 53R NC 15 APSHEAR 10,17 AR I, 2 ZUBAS  1L-6.
IL-10 . TNF-at \MDA . mir-34a sirt1 K°F-, SOD i ¥ B B AR L (P> 0.05) . 5 NCHAL  APSAIAH EL, BPD ZH#A% 10,17 d (R BT i
R il 2 LR AN S I R el R BRI R S5 R TR AL L TL-6  TNF-oo . MDA  mir-34a 335 7H 5 [ (211.32+47.68) 1L
(218.66+48.04)ng/L; (496.52+81.91) Lt (537.88+64.06 )ng/L; (4.17+1.05) L. (4.32+0.95) wmol/g; (2.38+0.47) £ (2.28+0.55) 1, 11L-
10 sirt] FikFEAL] (3.7120.67) L (3.42+0.53 )ng/L; (0.11+0.06) L (0.15+0.05) ], SOD i FEAK [ (11.64+1.94) 1 (8.96+1.95) U/
mg (P <0.05). 5 BPDAIAH LK, BPD+APS A1 EH 10 dMiZH LUK B R AT KNS Z5HE 8K S, IL-6 ' TNF-a . mir-34a 3%
TRFEARL (159.66+39.17 )ng/LL, (357.77+65.31 )ng/L, (1.62+0.38) |, 1L-10 .sirt 1 Fik T+ [ (6.67+1.17 )ng/L., (0.94+0.14) | ; HH 17 d
PRI S, Al 4L 2R 0 % T T RIS A R T NC LT APS 21, 11.-6 \ TNF-a \ MDA \ mir-34a 5 &K [ (152.22+
31.08)ng/L, (317.66+73.22 )ng/L, (2.86+0.71 ) wmol/g, (1.49+0.29) ], IL-10 .sirt1 FiETF =i [ (8.17+1.2)ng/L, (1.02+0.18) ],SOD i
P (16.9543.4)U/mg(P < 0.05) . £5i€  APS 1 eI i A mir-34a/sivt 1500 5 55 SR AR AL 38R , SEELXT BPD
REORIE]
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Effect of astragalus polysaccharide on mir-34a/sirtl axis

in hyperoxia-induced bronchopulmonary dysplasia in neonatal rats
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Abstract: Objective To investigate the effects of Astragalus Polysaccharide (APS)on microRNA-34a(mir-34a)/silent information
regulator-1 (sirt] ) axis in neonatal rats with hyperoxia-induced bronchopulmonary dysplasia (BPD).Methods ~ Sixty-four rats from
January 2018 to January 2019 were selected and randomly assigned into air control group (NC group) , APS control group (APS
group) , hyperoxia-induced BPD model group (BPD group) ,and APS treatment BPD group(BPD + APS group)according to the ran-
dom number table, with 16 rats in each group.NC group and APS group were exposed to air, rats in BPD group and BPD+APS
group were exposed to oxygen concentration (70+5)%.After 24 hours, APS group and BPD+APS group were intraperitoneally inject-
ed with 100 mg-kg'-d" APS, while NC group and BPD group were intraperitoneally injected with the same volume of saline , once
a day until the rats were executed.After 10 and 17 days of modeling, the weight of rats was weighed, lung histomorphological chang-
es were observed by hematoxylin-eosin (HE )staining; the levels of interleukin-6(1L-6) ,interleukin-10(1L-10) , tumor necrosis factor-
a(TNF-a) , malondialdehyde (MDA )and the activity of superoxide dismutase (SOD)in lung tissues were detected by enzyme-linked
immunosorbent assay (ELISA) ;real-time fluorescence quantitative PCR (qRT-PCR)was used to detect the level of miR-34a in lung
tissue; the levels of sirt]l in lung tissues were detected by immunohistochemistry and Western blot.Results At 10th and 17th days,
there was no significant change in the weight, lung tissue morphology, IL-6,1L-10, TNF-a, MDA , miR-34a and sirt] levels,SOD ac-
tivity of NC group and APS group (P> 0.05).Compared with NC group and APS group, at 10th and 17th days, the weight lost in

BPD group, the lung tissue structure was incomplete, the number of alveoli decreased, the volume increased, the structure was sim-
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plified, the expressions of 1L-6[ (211.32+47.68 )ng/L vs. (218.66+48.04 )ng/L ], TNF-a[ (496.52+81.91)ng/L vs. (537.88+64.06 )ng/
L1,MDA[ (4.17+1.05) pmol/g vs.(4.32+0.95) wmol/g] and miR-34a[ (2.38+0.47 )vs.(2.28+0.55) ] increased, the expressions of IL.-
10[ (3.71+0.67))ng/L vs. (3.4210.53)ng/L] and sirt1[ (0.11£0.06)wvs. (0.15+0.05) ] and SOD activity[ (11.64+1.94) U/mg vs. (8.96+
1.95) U/mg] decreased (P < 0.05).Compared with BPD group, at 10th days of modeling, the alveoli of lung tissue of BPD + APS
group developed well, the size of alveoli was uniform, and the structure of alveoli gradually recovered, the expressions of IL-6
[(159.66139.17)ng/L] ,TNF-a[ (357.77+65.31 )ng/L] and miR-34a[ (1.62+0.38) | decreased, the expressions of 11-10[ (6.67+1.17)
ng/L] and sirt1 [ (0.94+0.14) | increased, at 17th days of modeling, the weight increased, the alveolar development of lung tissue
was better, the size was uniform, and the structure was gradually close to that of NC group and APS group, the expressions of IL-6
[(152.22131.08)ng/L] ,TNF-a[ (3 17.66173.22)ng/L] ,MDA [(2.86+0.71 )p,mol/g] and miR-34al (1.49+0.29) | decreased,and the
expressions of IL- 10[ (8.17+1.2) ng/L] ,sirtl [ (1.02+0.18) ], and SOD activity[ (16.95+3.4) | increased (P < 0.05).Conclusion

APS may protect newborn rats with BPD by regulating mir-34a/sirt] axis to inhibit inflammation and oxidative stress.
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TEEREEANR (Bronchopulmonary Dyspla-
sia, BPD) 2 7 JL Y — Mg PR Bm , Jil & B A
WA IZNE E RN 2 — il RE S B ) L— %
S TR D I ] B T A P A
AT R 2 IR . RS B, Ty RNA-
34a (microRNA -34a, mir-34a) /0= B K7 1
(silent information regulator 1, sirtl) i H' mir-34a I
il A sirt] 2 AY 28 DT PR IR Y R E S
I3, b3 mir-34a A FE AL S R R A0 AL
R AR, N T mir-34a AT AL N AR A o
FEZ Bl (Astragalus Polysaccharide, APS) J& 1124 35 (€
T2 —  BAPIR P2 BAEH, AT
WA IBT I PR 205 M 8 v 5 P PR 1 7K1 DA T 7 5 4
PESE R, i 4 148 DU A AL RE JT A B IR
BLT AR BPD oA U5 £ 9 4 FH 1 R S
AWFFE L FHE BPD &AL, WLEE APS X BPD K Uit
H LU RAE S AR TS )52 W - PR A
FHBL , & 7E48 725 HAR 7 BPD oK BU8 43 14 43+
PLH
1 #R57EE
L1 —firsd
L1134 F20184E 1 H 2 20194F 1 H &
SER AR SD R B )M ERIR 2 S sh iy ol
ik VFANIES : SYXK(#.)-2016-0143 , 15754, i 3 d
AT (9.4520.25) g0 SEE B LR (25+1)C.
R (60+10)% 12 h 2RI 12 hot IH B IR L.
A SEBI AR B sy S B R B 5 2t
L12 XA 5AE  APS i KHERERE 25 A
BRZA A4, b 05 : 220040085, FR A E 4T
(HE) e 8,120 & i CBUA T R AE DR A IR A
FRAE, £55:C0490. RHANF-6(1L-6) ./ % -
10(IL-10) 83 SR FE P F--o (TNF -0 ) JEEIG 0328 1% B
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Hyperoxia;  Superoxide dismutase; MicroRNA -34a;

(ELISA) i 7 & i 28 = KA W RH A BR A /]33
593 510 . PI1326 . P1522 \PT516., A ALY AL il
(SOD) . A [ (MDA ) ELISA #:l3R87) &r h FiE4l
T A BR 2 w52 4 5 R NO1T62,
N06457., —disirtl (FLH) .S GADPH(HLF) . —
PUFE B0 R DL abeam 28 A AL, 58540 51K
ab110304 .ab8245 .ab150117, RNAisoPlus.cDNA i¥i
iR £ . 2xHISYBR Green QPCR Mix Hi H 7 Ta-
KaRa 2\ ®] #& fit , 65 73 Jill 24 : 9108, DRRO37A
ARRO41A, MMM AL REEFHLARA
AL, 525 R0O010, W54 h 25 B BD 2 Al 42
f, 5845 :232100, DAB & {65 i _Fig Ak TR
T AR AR, 585 . PW017. A 46 3
Shellab 2% w248, Y F ML 75 5 Leica 23 FI 241, 6
= AR R H AR Olympus 24 Rl HR A, SER 2 &
PCR (quantitative real-time polymerase chain reaction,
qRT-PCR)AY 1 & [ ABI A ml4A3E , 26 P BRI AR AL
7 Tanon 22 Al 4244

1.2 FHik

121 shpEsE SHOCIRT O REE e o4
H A )G 3 d SD K RU% BB BE LA 21k 2 H
X HEAE (NC 4H) (APS X B2 (APS A1) | = 615 =
BPD 4 #4 2 (BPD 41 ) . APS J4J7 BPD 4 (BPD+APS
), B2 16 5, NCHL APSH KR BFELES ST
L S ; BPD 41 . BPD+APS 20 K BUE T840, &
W AR FEAE (70+5) % , [A] R S8R — AR RR R /K
RARFFER PRI EE AR5 NC AL APS
AR . 24 hJ5 APS 2 FIl BPD + APS 21 i i 14 5
100 mg-kg'-d" APS, JEHHAT 100 pL, Fl 2% 3
R, NC 21 1 BPD 2118 s v 5 [ R R AE 3R K,
R,

122 KRR HE10 dEHKEBENL
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P8 M A S SRR K BRUPR A o f . A ASE 17
d FRFRE .

123 HEFEWEMAZBEF TR KREKRE
Ao 3 5 37 RIS SR B, 3T M s, 38 43 il 41 2

T 49% 22 W EE P HE Y2 O ie Ak 5256, 385
i ZH 40 T 4 CoRAf % ELISA 5256, 3438 T-80 °C
UKAFA QRT-PCR 125 [ %095 B335 (Western blot) 52
5o [T 4 2R P HMASSRE, %E
ANIFIR BE TP K, — F 2R rp s B A i rp A
RUREE S S EVI AL BB o U0 IR 28 s 4
Jig SR e, FRBK GBI 3R S8 CHE B
A i UBE AT R

1.2.4 ELISA#m  REMHZHIL-6.11-10. TNF-a |
MDA 7KF-F1 SOD 1 PE & T 4 CoRFRMIZHZIEIRE 6 h
YK 25138 5 000 r/min B0 5 min, IWEE i
W% BT -20 CHREIN . ™ hE e IER R IL-6 . 1L-10
TNF-a.SOD MDA ELISA {7 & 156 IH - 45 BR$AE
1.2.5 qRT-PCR A& @ KB 2H 2L mir-34a 7K
- =80 °C it I IR VK AR T B A 50 mg 414
RNAisoPlus 2 Uit 21 21 5 RNA , eDNA 39 5% 5571
& B 5 ¢cDNA, qRT-PCR A XS mir-34a,. N2 U6 9"
W, 5% F ) mir-34a-F: 5" -TGGCAGTGTCT-
TAGCTGGTTGT -3’ , mir-34a-R: 5" - GTCGTATC-
CAGTGCGTGTCGTG-3" ; U6-F: 5 -GCTTCGGCAG-
CACATATACTA-3" ,U6-R:5’-CGCTTCACGAATTT-
GCGTGTC-3", AR :cDNA 1 wL(50 ng/pl) ,F/
R(10 pM) 4% 0.5 L, 2xMix 10 pL, B ZE 7K (ddH,0)
8.0 wLo J2J% &1F:95 °C .10 min; 95 °C . 155,60 C.,
60 s, 45 M EFR . 27 IE R IBZH 2 mir-34a Rk
K-

1.2.6 Sz aafeism KBS sind kK
SEASAL IR B EI A 1.2.3 oR HE G (o487 7] 7 vk
I K TN A S K P R e S A U, A
&SP SR I B IR 2% vh it vh ok, 5% WA W5k £ A
20 min, i I—40 sirt1 (1:1 000) [ B X 8 i) 75 []
Tl B A Bk A 1 G (IgG) A —$0 ]2 b, Wi —H1 20
min 5 @I (DAB) B0, SRR E k%, 3
TR IPRG 436, K GBI B o JeE BRI R
R 2 A A5 A A« MR R 3 0 A (U TRy
BHAE o BHPE DT 53 b PR A7 s BERH I 0 s i 0 o FH
P 0% ~ 5% F T, 6% ~ 10% J 55 BHYE , 119% ~
25% FyFHYE, > 26% A5 B

1.2.7 E G Fepid iz K2 sintl 25
7K F-=80 C IR VK AR B i B 30 mg il 28
21 s K B TR Y 8T, FEVK BRI

BRI 1 mL B AZHRRIK 1247 30 min, HEVS PR
10000 g 5.0 5 min, VSR M AGHLUEEH . &
I T2 I 3R VR 0 T e B8 1 FEL K (PAGE) 43 88 B
Bt , B — 9 £ M (PVDF) i 280 mA 60 min 5% i ;
5% JRE WAy 2 Il 35 A 2 by PRI A — T sirt] (1
10 000) , H i % -3 2 i = (GADPH) (1:5 000)
ACIFE R X RINA — Pt , FIRFH 1 ho DAB &
R 68, B BRI LR ST BRI f 70

1.3 St AE  SPSS 22.0 BTS20 HT
THEEUREY H & + s Fom 1N FLE AR R 7 224y
Br L 2H A WG 9 LR SNK-q 7 . P<0.05 2 5% 50
PEI-3E

2 #R

2.1 KRETW. NCYL5APSHEM 10,17 dIK
i 22 F G FE L (P>0.05), 5 NC4 . APS
X, BPD 41 #3445 10 .17 d AR B AR (P < 0.05) .
5 BPD 414 [t , BPD+APS 2H 45 17 d {45 ft 38 fin
(P<0.05). W1,

F1 SDARl64 HE 10,17 dIKFREA L (g,x+ )

25 B AL PRIt
10 d 17 d

NC 41 16 22.17+3.41 50.27+4.65
APS 4] 16 2221+3.19 48.79+4.99
BPD 41 16 17.4622.66" 35.75+2.85"
BPD+APS 41 16 20.17+4.32 42.66+3.71°
F 1y 3.380 20.516
P1{E 0.032 0.000

T NC Ly ZS P JRATL, APS 241 0 3% FE 2 W6t A, BPD 41 1y 5
FiB G AN R TS BAREIZE , BPD+APS 20l 8 FE 2 HHATT
BiEEARA, S5NCHMLL,P<0.05;5 APSHAMLL,'P <0.05;
5BPD4iAHLL, P <0.05

22 KEALESETH #F10.14 d,NCH
5 APS I K U2V & G A 450 e 3%
ity HES HE 5%, Te B kIR, JC R AE AR L4
BPD 4 fili 4 2R S5 A AN S 2, il i B k2D (R AR b
K, M Al RAEIL WL . BPD+APS 4 fitiZH
LRI SEHE R B 3T, KN A), Rl e 3
A7, RAEAH MR IR G080, il il 25 44 42 3 NC 2 A
APSH#., LA 1,

23 KRAMALFIL-6.IL-10, TNF-a 7K F 34
ARL10,17 d, NC 4L APS 20 Jifi ZH 4 11-6 . 1L-10,
TNF-a Rik 22 5 G5 L (P>0.05) . 5NC
ZH APSZAHLL, BPD ZH A 10,17 d ifiZHZ I 1L-6
TNF-o 23k T+ 5, 1L-10 £k FEAK (P < 0.05) ; BPD+
APS ZH#A 10 d fifiZH 2174 1L-10 2k FEAR, TNF-a
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£2  SD KR 64 LML IL-6 IL-10 [ TNF-c K- FLA/ (ng/L, 2 £ 5)
IL-6 IL-10 TNF-a
415 AL
10 d 17 d P10 d A7 d 10 d A7 d

NC 40 16 143.62+44.62 137.82+39.21 9.66+2.17 9.17+1.75 276.65+66.05 274.69+62.17
APS 4 16 144.37+48 31 143.66+42.02 9.43+1.89 9.19+1.66 274.18+57.15 285.66+56.85
BPD 41 16 211.32+47.68"  218.66+48.04" 3.7120.67" 3.42+0.53" 496.52+81.91"  537.88+64.06"
BPD+APS 4] 16 159.66+39.17°  152.22+31.08 6.67+1.17" 8.17+1.25° 357.77+65.31"  317.66+73.22°
FH 4.009 6.848 24.688 31.659 18.721 29.686
PH 0.017 0.001 0.000 0.000 0.000 0.000

TE :NCL 2SR IR, APS AN BTN IR, BPD 410 i 4iis

FIAEIL BN RS, BPD+APS 4 8 NG P I UEIR B AR

R4, TL-6 A E-6,10-10 A E-10, TNF-o MIREREIN T-a, 5 NCAIALL, P <0.05; 5 APS41AHLL, P < 0.05; 5 BPDZHAf L, P < 0.05

ETHE (P<0.05), 5 BPD 414H L, BPD+APS 4 £
F510.17 d i1 2 IL-6 \ TNF-o 2635 4AI% , IL-10 %
KTHE(P<0.05), W2,

24 KRAGAL G SOD FHEF MDA 7k F  HEpH
10,17 d,NC 44 F1 APS A fiti 2 21 rfr SOD 1% P4 il MDA
KFREZEF TG E L (P>0.05). 5NCH.
APS#HAH ., BPD 4H 8445 10,17 d fifigH 21+ SOD 1%
FAK , MDA 3K T 55 (P <0.05) ; BPD+APS 4 # 5%
10 d ifigl 21 SOD {5 PRI, MDA 35T, E
17 d fifiZd 21 SOD i PEREAR (P < 0.05) . 5 BPD 41
AH Lt , BPD+APS 41 #4510 d filli 20 21 /p SOD 346 14 7
17 d I 2P SOD TR THE , MDA 263k
fK(P<0.05), WF3.

=3 SD KR 64 Haflid1 21+ SOD 15 1

FIMDA 7K b8 /x + 5
SOD/(U/mg) MDA/(pmol/g)
25 % il
AwB0d  A17d #0474
NC #H 16 21.25+3.79 23.66+4.05 2.32+0.76 2.39+0.81
APS 41 16 20.96+3.50 22.18+4.18 2.28+0.64 2.47+0.56
BPD 41 16 11.64+1.94" 8.96+1.95" 4.17+1.05" 4.32+0.95"

BPD+APS4l 16 14.32+2.54" 16.95+3.45" 3.57+0.59" 2.86+0.71°

F1H 20.172 28.467 11.576 10.839

P1E 0.000 0.000 0.000 0.000

T NC ALz (IR IRAL, APS 41y 8 2 Bt AL, BPD 4125
EA S I R 7 R BLBIRZL, BPD+APS 41 1S S MRATT X5
% B R B2, SOD WAL LG, MDA JH — /. 5 NC4L
AHE,"P < 0.05; 5 APSZHAH L ,"P < 0.05; 15 BPD ZHAH LL,°P < 0.05
2.5 KBRBTALSH mir-34a RikKFE A5 b
10,17 d,NC 415 APS 4 fili ] 21 rf mir-34a 22 53 5L
T X (P>0.05), 5 NC4L.,APS 414 Lt , BPD
24 . BPD+APS £ fili 20 21 ' mir-34a 35 T 5 (P <
0.05) ; 5 BPD ZHAH [t , BPD+APS ZH fiti 20 21 mir-34a
FIKFEMR(P<0.05), W4,

R4 SDAFEL 64 LA 10,17 d il 2L mir-34a Fk K

e /x + s

25 ik mir-34a

A0 d A7 d
NC #H 16 1.000.12 1.08+0.11
APS #H 16 1.010.15 1.11£0.13
BPD 4 16 2.38+0.47" 2.28+0.55"
BPD+APS 4] 16 1.62+0.38" 1.49+0.29"
FAE 33.917 24.038
P1H 0.000 0.000

T NC ZH 928 AN IELE , APS 4 0 i85 HE 220 IR 4H, BPD 410 75
ARSI R E A RASAEIL], BPD+APS 4 B IE L HETT
MR B B, mir-34a MU RNA-34a, 5 NCZHAHIL,"P <0.05;
5 APSZHAHLL,"P < 0.05; 5 BPD 4141 ,*P < 0.05

2.6 EALERN  KEMLIZH sinl FikK
SEAR AR R A A0 2 sivt] B, BB 2 AL T 40 M
NC 25 APSZH7E A 10,14 d sirt] 85 [ PR A R
ERIGHFE L (P>0.05), 5NCH  APS 4 AH
[, 285 10,14 d BPD 2H sirt1 25 [ B335 AL,
BPD+APS 41 sirt1 25 [ FHPE R LR T+ 5 (P <0.05) o
5 BPD 441 [, BPD+APS 40 #4510, 14 d sirt] F 1
PEME AR T (P <0.05), WK 2.5,

Fz5 SDKF64 HAHE 10,17 dAlidL LU sirt] BHPEFRR R
(%, % + 5)

sirt1 BHPE R AR

25 %k

HH10 d HH17 d
NC4l 16 8.32+1.96 28.59+2.66
APSH] 16 9.17+2.09 28.3742.52
BPDZ 16 4.33+0.31° 3.68+1.03"
BPD+APS4] 16 12.51+2.06™ 31.6742.15™
F g 28.834 283.835
P1{E 0.000 0.000

T NCHLRZS FIXHRZL, APS 21 5 (22 M A, BPD 20 Sy iy
SIS I R BN BT BPD+APS 41 0 i HE S HINAY Y 7T
FEEARA, sirt] HULEBAE BT 1, 5NCHMIL,P<
0.05; 5 APSZHAH 1L ,"P < 0.05; 5 BPD ZHAH L, °P < 0.05



Z # & 25 Anhui Medical and Pharmaceutical Journal 2020 Oct,24(10)

- 1931 -

27 EFBRENEEGN KR4 ZT sintl Rk
TKPAZAE NC 4L FT APS 43455 10, 14 d i 21 sirt 1
EARIZEF TG E XL (P>0.05), 5NC4H.
APSZHAH L, BPD 4 7455 10 . 14 d sirt] 25 [ KRR
(P<0.05). 5 BPD LAt , BPD+APS 4 &5 10,
14 d sirt] FE R AFE (P<0.05), WHE 3. F6,

NCE APSH BFDE BPD+APS4H
BERHE (D 10 17 10 17 10 17 10 17

GADPH e—ms s e e D S G e

HNC YRy as FIXTHIRZL , APS 4 A B TE X L, BPD 40 M )
SRS LSS R T BAETIZ  BPD+APS 41 k3 T 2 WAYT 2/
B % F A RL, sirt] TR BT KT 1, GADPH g H-ilifEs -3-

R U
B3 R o B A D R R A5 it A 2 P OB A S T PR 1
(sirt]) R AFIBAKT HE
6 SD AR 64 ARGl Zr sirtl 2 175K
HeAs /5 + s
4151 i nl
10 d 17 d
NC 2 16 1.01+0.25 0.98+0.24
APS 41 16 1.09+0.26 1.11+0.23
BPD 4 16 0.11+0.06" 0.15+0.05"
BPD+APS 4 16 0.94+0.14 1.02+0.18°
F {8 43.368 43.906
P i 0.000 0.000

TE:NC A28 X R, APS 21 B S WA R4, BPD 41 My i
FA TR IR B R RETRIZL, BPD+APS 4 # EEHIHAYT XX
BB AR, sict] FUCERE BN F 1. 5 NCAMLIL,P<
0.05; 5 APSHIA L ,"P < 0.05; 5 BPD 414 Lt , P < 0.05
3 Wig

BPD Z &4 T 57 L, B L Az AR i i
I X R AT 5, H T ARAE SN BRI
WG SRS & SBURA LS MiEE 5
T BRI LA v B AU 2 1 e i 2
SUIRAE , [F] A i 20 20 o 30K o Y 4 1 PR, e X
&R BPD™, H i i JCHA DA A IIRS Y Ik . APS
JE R ZAEA R Y S B BRI T
PRAR T BRI VR AR TR LAY, R R TR R
oy Z—  BABUEAL BN B PR SR
F £ BPD R Bl b T o 22 28 A /K F- AT 03 BPD g
LIRS, AR B, HFE 10,17 d, APS 45 NC
AR, AT I AR M 2H 2R RN )
XAREGE R I HES B S, TR PRI, TR
SE AN IR B G, 78 APS XK Bl 4, @10,
17 d, 5 APS 415 NC 41 b4, BPD 21 K BUAR ot #2
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