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(HE] BRFREFEFERAAMBG T O ZRPAEN . FiK:108 X SPF Z Atk 3 A # SD X R4k
HFERFNHFA SRABZBRFRA3 M, H436 R, sABA LKA R Allen & 1E A MM 4542,
ﬁx“f‘*@l{l%}]ﬁﬁi*&f‘% AR, Rzl Shms T3 EF(100mgke) g, BAfBFRAAL THFEAR
HARKHEF ,FH2K, KE1.23dEK8BBB#E4s %t XK REFH 4 ; KRG T2h KA 45588 & F A0 # i /i s
(myeloperoxidase , MPO ) &5 & 1+ | B B %, 9% 2R HE ) 2 (ELISA) i ¥ ) i 53 3% 58 B -F (tumor necrosis factor, TNF)—a | & 4~
% (interleukin, IL)-1B #54-& , % 9% 2040 & 4 MPO \TNF-o IL-1B #9 & ik ; & A BLAR € b 52 88 ik 4 ) 7 = 8% (mal-
ondialdehyde ,MDA ) 4~ % , & "% v& A AL B 3% 46 ) A2 AL H) B AL B (superoxide dismutase,SOD) #& 14 ; & A TUNEL 3% 44 )
4&1}1@715] ti‘f—ﬁﬁﬁﬂﬂ@ﬁﬂ T 4% 4« (apoptosis index, Al) ; KA KA MG G MR BB FH R EFITURRBREFFS, &
J& & BY I8 & AF B 48 Fe 52 %‘éﬂknu BBB #4¥ 2 ZF MK TR F KR4 (P<0.05); RE 2.3d %4 X X BBB#43%
_u_%"n‘ﬂ—‘ﬁ‘“@ 1 (P<0.05), RJE 72h, stp@af23hm MPO E A TNF-a ll-1B 8942 %3 TR FRe (P<
0.05); =3 2 4K T2 (P<O 05), *F B 20 4= 52 35 20 MPO TNF-a IL-1B # k2 B % F FTHF K (P<0.05); 5%
Wl 2 HKT 24 (P<0.05) 2 B fe 2320 MDA 48 2 3% & TR F R4, i%‘éﬂi%{&fﬁ’ E é}1(P<0 05) ; % m&
A Fe 82l SOD H B EAKTRF R, FHMEE S T BA(P0.05), sFRAfLhmisant AlZE5T
BF R4, 52340 2 F A% T aF B 241 (P<0.05) . *F 8 20 A 52 06 20 - B 20 4% 0 22 5 3 \iﬁk%a‘ﬂh%ﬁéﬂ B R A
FAR T A BB (P<0.05) . Z5i0 i 578 3 b 45 4p ) A M AR 45 U6 09 K G B A B = R B B AL B w32 F AR
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Neuroprotective effect of icariin on spinal cord injury in rats REN Xian-sheng™ ,DING Wei,and YANG Xiao-yu. *De-
partment of Orthopaedics ,the Second Hospital of Jilin University ,Changchun 130041, Jilin, China

ABSTRACT Objective:To study the neuroprotective effect of icariin on spinal cord injury in rats. Methods: A total 108
SPF male 3-month-old SD rats were divided into experimental group,control group and sham operation group according to the
random number table. There were 36 rats in each group. In the control group and the experimental group ,the modified Allen’s
method was used to make the spinal cord injury model. In the sham operation group , only the lamina was cut without damaging the
spinal cord. Immediately after operation , the experimental group was given intragastric administration of icariin (100 mg/kg),
the control group and sham operation group were given an equal amount of normal saline by gavage, twice a day. BBB score was
used to assess the motor function of rats on 1,2,3 days after operation. At 72 h after operation, the activity of myeloperoxidase
(MPO) was measured by spectrophotometry. Tumor necrosis factor—o (TNF-a) ,interleukin-18 (IL-18) levels was detected
by enzyme-linked immunosorbent assay (ELISA). MPO,TNF-a,IL-1B expression were detected by immunohistochemical
staining. Malondialdehyde (MDA) content was detected by thiobarbituric acid method. Superoxide dismutase (SOD) activity
was measured by xanthine oxidase method. TUNEL staining was used to detect the apoptosis and apoptosis index (Al) was cal-
culated. The histopathological changes of the spinal cord were observed under a light microscope and the histopathological
score was performed using Sirin score method. Results : BBB score in the control group and the experimental group was signifi-
cantly lower than that in the sham operation group at each postoperative time point (P<0.05). BBB score in the experimental
group was significantly higher than that in the control group at 2 and 3 days after operation (P<0.05). At 72 h after operation,
the MPO activity and the levels of TNF—a,IL—1f3 in the control group and experimental group were significantly higher than in
the sham operation group (P<0.05),and the experimental group was obviously higher than control group (P<0.05). The ex-
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pressions of MPO,TNF-a,IL—-1f3 in the control group and experimental group were significantly higher than in the sham oper-
ation group (P<0.05) ,and the experimental group was significantly lower than of the control group (P<0.05). MDA content in
the control group and the experimental group was significantly higher than that in the sham operation group,and the experi-
mental group was significantly lower than that in the control group (P<0.05). SOD activity in the control group and the experi-
mental group was significantly lower than that in the sham operation group,and the experimental group was significantly higher
than that in the control group (P<0.05). The Al in the control group and the experimental group was significantly higher than
that in the sham operation group,and the experimental group was significantly lower than that in the control group (P<0.05).
The histopathological score in the control group and the experimental group was significantly higher than that in the sham oper-
ation group,and the experimental group was significantly lower than that in the control group (P<0.05). Conclusion:Icariin

can inhibit inflammation, lipid peroxidation and apoptosis after spinal cord injury,reduce histopathological damage of spinal
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cord,improve the motor function, effectively protect spinal cord tissue ,and has an obvious neuroprotective effect.
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A6 #1107 (spinal cord injury,SCI) 2 Il K I 5 UL
M —FhBOR R m IR G, W At s K
JE A NSk UL B 40, H A A A 2UIE YT
Tkt A TR R A Rk R A
G P o N B U NET E L DI & X R VP K
B, R G o] A 30 b A i) 44 2 45 400 1k a4

S A BE A7 v A A TR A, A AR R P B N
il A S i SC B E . 281 (icariin, I-
CA), h/NBERHMEYNE PRy E2E YA, A
Pt R PUE AL B0 T B A 2 R 2 B A AR
R AR F Y, i 2 2 AR R I A 43 ) 1Y
SAE NG P AL AR T, R FER AR E O
HR SR B BRI J5 1 SE IR it S A L 4 i
PAT R R AN R I, AR B AR SR R
FAEE XK BUE BE )5 RAE IR T Ak | 4 oA
TR EEA, [ IS WS 408 1 5 1 2H 2 Gl 2 A 302 M
BHEH L KRBz sh T RE e, R HAE K R 48
i R R E R

1 #MB5FE

L1 segeshy) foor

SPF 4 it 3 A #% Sprague—Dawley (SD) ki
108 H, & 57 & 260~300 g, M i Ak K2 3h ) 52 4
O, SR B Wi vl iES SCXK-(7) 2012-0003,
TP PLE Rk oy M S A X R M i TR 4
34, B4 36 H o ASIR b M) SEg sh ) 24
i BT AR 2 Bl ) S 3 B A I gk A7, JRAR 3
MR 22 S0 B ) 48 L 2 VT
L2 2 R &

TR EZEH (B2 SI8010, #L A% 20 mg, CAS.489-
32-7) 0 FAL R K ERECA R A A I TS T
EFRER K i A AW B (myeloperoxi dase , MPO ) £
W50 &, Y % (malondialdehyde , MDA ) £ I 3 5]
& E AL W i AL T (superoxide dismutase ,SOD) #6;

W50 S 39 0 F Bt i AR ) TR o MR IR
BJEIN T (tumor necrosis factor, TNF)—o. [ 4l &=
(interleukin , IL)—1B [ffI5¢ 6 % W ffHM) .2 (ELISA) ¥
D00 L A0 A O s 3k 7] o Iy T e -
YT EARA T . Mouse anti MPO ,Mouse anti TNF-
o Mouse anti IL-1B B yEBEHT A& SP 57 & \DAB &
ARG T R ERBARA R . Ak AZ)
ML (Leica EG1150C) F1%¢ 5 2L V) A Ml (Leica
RM2235) W T 18 [ p R A ), o2 BB (Olympus
CX-21) T H A BAME T2 A
1.3 Wil s

K IR Allen J7 25 il 4 6 6 82 047 o5 B2 £ B
R KRB LA 1% 0% B B 2244 (40 mg/kg) 16 1 1 2
BRI S IRFRRIEEDE T B FAR G B, 8TE & & .
HEEE M A, L T BN h0 BOCE 385 B 29
Sem KW H PR VIIF BBk BN 4120, B HE o5
WU, 2 85 oS SHENR o WCBR T MR ZE S 4 HEAR 22 HE
S ARER AT mEBR To A1 Ty HEARY RHMES o I T R4
HEEA VN, LI A 4] 28520 20 mm K&
6, A B ek B Allen 75 %¢ B DB BE & S gx
10 cm (5 g Y 10 em =5 B H & T ) i UK B
HEH 7

T S I P AR T < 450 0 40 B AL ol K, K
U LR AR PR Bl OBUT B SR AR I 45 $h 3l s, WU
e . A RER SRR G B 2SI H .
1.4 %255k

ARG B2 SER 24 25 TR F 25 (100 mg/kg'™)
HEE X RARMBRFARASL TEHEREAMEEKHES 4
H 2%, 12:12 h (9 3 R/ERDG R, B B E ek
PRDRE AR H SRoK, =i 25~27 Co KO gE, A
FRAOK Rt &, 5 H 3 IR TR HER , 5 28 iR
SR 9 IO o
1.5 B RELHZUBOR Kb A

ARJG 72 h B REHLAER 12 H KR, BRI S AL
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BE, BURGEBCERE, LA S o DI BE 421
10 mm, FRTH Sl 2 BB AL 59, Fi1T MPO
TNF-o IL-1B 9 & J& MDA & & #l SOD 3% 4 il
FEo RJF 72h A4 BENLAME 18 HR R, IREE S #
b O U F A R AL D A, AR A 65 R RO T BUH B
210 mm, B8 5 A EEES DI R, R R S wm,
FRAT R PE LA e o 20 0 TG | 950 A 2 A i
aIYefa,
1.6 Wizt H 5 )ik
1.6.1 =gt WAl 6 H KR TARE
1.2.3d 47 BBB iz i iP5 th K% IF /3 Ar ife
(1) 2 2 925 N BV RCH R PE 43 o
1.6.2 MPO TNF-« IL-18 BIE M4 606
JEVE, AR4E MPO #6375 & vd B Jr 20 2 MPO {f
PE(U/g) o KA ELISA ¥, 43 5 AR 4l TNF-o IL-18
P 2B 77 B i TNF—a JL-1B & & (pg/mg) .
1. 6.3 MPO TNF-a IL-1B 2 ik i S e 41 811k 2
geft, SRAGEA L E Y@ SP gk, MR AE SP
S UL T AR AR, DL PBS A A ) R 240 it A2 i i
WY A (O o RO FHPE AN . 2 WA T IR
B0 s U F s 5 X I, 3 A v A3 4 00 8 v ) B
PR I, TF B S4B R b v 22, BH A 40 it 5 ) 2
B MPO [TNF-a JL-18 3R KK o FUfE R/
55 3R I o 5 5 AR A 6 o
1.6.4 MDA & & 1 SOD i& M RAmMAE
FoZ R L, MR MDA K i 3570 £ id 1 7 vk )
MDA % & (nmol/mg) ; SR T 5 W5 4 4 Ak i 2% , AR 41
SOD #3877 &5 1d B J5 13 2 SOD 3% 1 (U/mg) .
1.6.5 ZHMa A TR A% e IR A 08 T AR I
F U A B SR U8 T AN AR SR A R
PrRicfE T, Ak U R BEALER 1 A = A5 LT, 4%
A AR IH 276 %8 (apoptosis index, Al) : (1=
Y0 B/ T A AR ) x100% . LA gL 2 449
FAF LA A AR SUE R G
1.6.6 ZHAUM ML Ko R ARR M
LibAT Y, DG B TS R R . R
Sirin %5 MU Al A A9 4 S B2 PE 433k AE 400 £F
RN, X GEEAR A 5 452 4 DX 1) 9 28R £b il
P2 TC Y Z G BLHEATVE 40 o BUE R/ 5B BE R
P B AR E L o B BARIZ I A AR Y 2 0 5K
5 N R AT RUE W PE4T o
1.7 SGiitefhb

K H SPSS 20.0 G i+ 3R F #1743 A1 o T BT R
P DAY B bR 22 (s ) 2w , ZDREAR HURE, B AF
HIES M H o 255 R Jr 2001, A 4LE M
W ECR F LSD— LK 55 5 ANAF A IE S50 A 5y 2

NS HAES BN BRI R 50 . K58 /K #E «=0.05, LA
P<0.05 Ry =R A g it Lo
2 #R

ARSI R, 108 1 SD KB AT, i
X HRALRE T AR A4 36 H, 0 A L5 A0
2.1 =hYIEEPEN

A5 45 B a] ) R 2 A2 56 4H K B BBB 4
PR EMRTIRFARL, 25 H 5118 X (P<0.05);
ARG 2~3 d 5256 20 K L BBB 3423 2 i 2% 5 T 6 R
4, 22 5 INA Gt L (P<0.05), W 1,

*1 FBEAXBRAREFERE SR BBB T4 (x+s,57)
Tab.1 BBB score of rats in each group at each time point

after operation (x+s ,score)

4150 RE(H)  ARJF1d AJE2d A5 3d
e F A 6 18.8+0.4 21.0+0.0 21.0£0.0
Xt IR 21 6 0* 1.1£0.2* 1.5+0.4*
gl 6 0* 22+0.6™  3.6+0.8*
F Al - 13254.000  5629.950  2577.825
P - 0.000 0.000 0.000

TE 5 BRI, "P<0.055 15 % BEAL H 4%, "P<0.05
Note : Compared with sham operation group, *P<0.05 ; compared with con-

trol group,*P<0.05

2.2 MPO #yi&E M TNF-o IL-1B (4 & 25k

Xt BECZH A1 S 06 20 A g 2H 21 MPO 11 3 1 i 2%
i TRFARL (P<0.05) ; 5250 41 H HE 41 414 MPO (1)
T ME B K T BR 4L (P<0.05) , %) W 4 i1 52 36 4 4
BEAL 2 TNF-a IL-18 A& 2 B 3% & TR T A4
(P<0.05) ; 52 5 21 A B 20 2 TNF-o JL-1B 9 1% &
LT XA (P<0.05), W32,

x2 BHAARARFE 72hMPO §iE 1%  TNF-a IL-18 &
B8 (xks)
Tab.2 The activity of MPO,and the content of TNF-« and
IL-1p of rats in each group at 72 h after operation (x+s )

2157 RAE(H) MPO(U/g) TNF-a(pg/mg) TL-1B(pg/mg)
BT AR 6 145.4+4.8  110.4+3.2 3.2+0.4

it HE 21 6 4455+8.4*  380.4+8.2" 9.5+0.4*
LI 4l 6 210.8+5.6*%  204.6+4.6™* 4.8+0.8*"

F 14 - 3587.258 3426985 201.063
P - 0.000 0.000 0.000

T ST AU A, "P<0.05; 5 % I He g, "P<0.05
Note : Compared with sham operation group, “P<0.05; compared with con-

trol group,*P<0.05
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2.3 MPO TNF-o IL-1B ik 1) %5 41 b 45 5

BT AR E #EL4L LU MPO TNF-o IL-1B 4L
S5 B IR X IR A B84 21 MPO \TNF-o IL—-
1B Y55 BN sm PHE R . SCiR 4 4641 21 MPO |
TNF-o JL-1B Y gh o 55 P ik o WL 1, % R
2 NS 06 4 5 B 2H 41 MPO TNF—a IL-1B 353k
2w TRT R (P<0.05); 5 56 24 # 4 4L rp
MPO TNF - IL-1B 119 3% 35 B 25 Ik T xF B 41 (P<
0.05) . L3k 3,
2.4 MDA & 5l SOD {§ PEi %

RJG T2 h BT AR KR4 S5 4 SR Al 4
Hi MDA % & 4> 5 h (2.82+0.24) , (10.12+0.64) .
(6.21£0.36) nmol/mg, X #8 20 FISL 56 41 MDA & ht i
FETRFARY, 504 MDA & & B F KT X R
M, SEIA G L (P<0.05), i TFARH xR
4. LI FEA LT SOD iE M40 (35.63 +

*3 FBHEKXRAKRE 72h MPO . TNF-« IL-13 [A 4 28 A £1
Lk 85 (x+s)
Tab.3 Comparison of MPO, TNF-« and IL-1f positive

cells in rats in each group at 72 h after operation (x+s)

4151 B (D MPO TNF-a IL-1B
R F AL 6 0 0 0

Xt R4 6 9.2+0.6* 7.120.4* 5.540.5*
e H 6 4.2:0.4% 3.2+0.3** 2.6+0.4*
F A4 - 734.308 910.320 332.341
P - 0.000 0.000 0.000

TE - SR T AR LLEL, “P<0.05; 5 %) B 21 Lh %, "P<0.05
Note : Compared with sham operation group, *P<0.05; compared with
control group,*P<0.05

1.76) , (17.83+1.21)  (31.56+1.46) U/mg, X} &4 il
g 41 SOD i v B 5 TR T AL, 5541 SOD

1 &0 KB MPO TNF-o IL-1B 132 ik i 41 4k e 2, (400x)

1a,1b,1c. 8 F R A K E MPO TNF-a JL-1B 915 1d,1e,1f. X JE2H K
fl MPO [TNF-o [ IL-1B %35 1g,1h,1i. 25541 K B MPO \[TNF-a IL-1B )£ ik
Fig.l Immunohistochemistry staining of MPO , TNF-a and IL-1 expression of rats in each group (400x )

la,1b,1c. MPO,TNF-o and IL-1p expres-

sion in sham operation group 1d,1le,1f. MPO,TNF-a and IL-1( expression in control group 1g,1h,1i. MPO,TNF-o and IL-1B expression in ex-

perimental group
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W TR R4, ZRYEGEITEE L (P<
0.05).
2.5 ZHf TR

ARJG 72 h BF AR F W TUNEL 45 ic FHAE: 21
W X6 BE 4 0] U045 22 TUNEL A5 3C BE M 40 i, 2 % K
JE AT, AN — o3 A AN 3457 5 S B 4l n] L A /b
TUNEL Fric BH 40, WL 2 BT AR 4L % Bt 5
B HEA L AT 43000 0,(35.242.4)% . (18.8+
1.4)% , % B4 FIS2 B 41 Al B35 8 TR R4, 5256
41 Al & KT X R 41 (P<0.05) .
2.6 41ZU PR A RAE Sy

RJG 72 h 8 T MR R F AR HELL L
R K, 22 3 R I E A E TR T, PR 4
M2 2 BE 250 (3a) . X R4 B R4 218
8 HR I K 2 A0 A7 A0, SR P A0 TR T, B A
B JE K b (] 3b) o S5 20 5 6 41 20 3B 43 X s ]

L ot K T (5 X B 2 AR R W S B 5 el 2 4 i

ZEAFEACIE 80 B 4 M A T R K b (181 3¢ ) o

3 g

3.1 HEEATE A RAE RO IR B S A AR i T
HHEAD A 00 O R A PR Ak R M A D

S AR AB A3 A A 1 52 2 B S WEIR e, i 2 200 I T 7

AR T L A0 M T R 2, PN IR B AN i L A
Too YRR PE 2 AE I A P 0 47 ity b A= ) 2
HEZ M T TEH L A B BIR R o S0E RV
A B H IR S g A AL A TR Ak R
WEA A Y B AR A, AR Ak VA R 1 1
A FUR e R R AR, Xu 5517 Yang 451
Zhou 55 UR1 25 K B S PORIE Y R B, K R E 18 4
J&  MPO % 1 34 i ,NF—«B p65 7K 7t & , TNF-a
IL-1B 25412 4 M 40 i I -+ /K F & 3% T , MDA 7K F
Tt & , Caspase—3 Caspase—9 Bax \Bad &5 i T-#H & E
H A S 20 M g8 TR B 3 T, WSS TR BRI
Ik T 95E Y Mg Bt AL AP T 5 iRt
FERAL, AL R BoR % B S5 41 MPO i
PR TNF-o IL-1B B9 & 2 8 2 & THRF R4 (P<
0.05) ; % B 41 FISZ 55 20 MPO [ TNF-o \IL-18 [ 3 35
B EE TR FARH (P<0.05) ; KW HE 401 15 J5 12 i
TR 2 R A R MR L I AR, R
TR SRR SN o [T AR Y e BT R 2 A g
ML MDA ()& B & /& TRFARL (P<
0.05),S0D & ¥ B F R TR F AR (P<0.05), 3%
W1 B0 00 eI T DL ST L I i T AL RE T, %
RAR R AT B A R A A T A Ak . X R

B2 #4IKEAE 72h TUNEL B¢ (0 01% Ot8E 400x)  2a. BT A4 2b. X IRAL 2¢ 554l
Fig.2 The apoptosis of rats in each group at 72 h after operation by TUNEL staining (light microscopy 400x)  2a. Sham operation group 2b. Control

group 2c¢. Experimental group

B3 FAIKEARG 72h 505 (400x)  3a. T AL 3b. XFHEZL 3e. 505041
Fig.3 Light microscope observations of rats in each group at 72 h after operation (400x) 3a. Sham operation group 3b. Control group 3c. Experi-

mental group
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Sl AT B 35 8 TR T AR 41 (P<0.05) ; & W5 4
55 & T R A B T X R AL RN S 56 41 41 41
FEAEPE S AR B BBB 3P0 3% | FRF A4 (P<
0.05), WA BEH 155 BOG 5600 4 2V B2 414
DL K B iz sh D) e e o
3.2 FRAEAEATI0E A BEE35 K  RRE N LR
it E AL A T

PEALRET, BRI A, /N BER
YR8 iR AR AR AR S TR 2R 4R
By, R E AL G rh 25 E A b 1) R EE MRS . B
RGBSR R FET AR Pl Bl
L 1L LB 7 7115 2o 1 = AW N 71 = 9 5 /A
5 B0 8 T BE 0 0 i UL G T BB G £ b 2 B2 AR
FHPY . 30 BABIE 5 I S 2 7 1T B8 A R0 1 o 453 495
J& WS AE IR At Ak AN YR T Gk L T RE L K
FERh 2R E R, Xiong 48 /Hll Zeng 55 5T UIE
S2, SR FEFAE S TAK1/IKK/NF—«B i1 JNK/
P38 MAPK {523 % , 3 1l I-xB (1[4 it F1 NF—«B (14
AL, M TNF —o IL - 1B 1 TL-6 S50 48 14 4 ifa [
T H) mRNA Rk, BEAKE 20 i R -1 (IL-1) F ik
A KB F-B (TCF-B1) F [ 35 7K, M il 4 4 2
N, B P T RE U SRR B, & HE b g AR A
Fi o Luo 481 He %5 FE4B175 5 1 K BU# > e A2 g
fiek A2 70 R o 2 AL A TR /N B SAMP8 v & B, i
1 fig 92 42 & SOD 7F 4 M 4% e H K i & Ak W Bl
(GSH-Px) BT 7% , AR MDA & &5, 2 S HUAR I 514
TRBE Ty, S E AL 5 FE Tt S Ak, Bt as [H] 2
> GRAZRE T GNHBER , R M R ER . Zhang
ZEDOTRT Lin 28 279 B2 A S 0 JEAR RS R KRR
Fe i NG S T A TR AR R B, TR RAE
T RE A WG PI3-K/ Akt {5538 #% , 41 1] p38SMAPK
BERR AL, A5 ORE R B5E HL 37, 7 4] Caspase—3 {1k,
P25 SOD I M, ARG M & ROS /K-, 14 T 20 fifd 7%
73,98 /> TUNEL FH A 20 B 5t 300461 52 o3 i 175 5 1
M T, RIEM AR ER . AR, 5L
55211 MPO 35 ¥ F1 TNF-o IL-18 )55 2 8 5K T X
4 (P<0.05); 525 20 MPO TNF—a IL-1B % %3k
AR T X B (P<0.05) s RUE LT MK 74
TE 6193 175 & 19w e 200 e s i) RN AR 46 1k i B R 1
FEB LRI T RAE RN o ST A B4 SOD
1) 395 1 2 X B4 (P<0.05) MDA 11 & it g 3%
IR F X B AL (P<0.05), 6 BH 2 F 25 15 T LR 1Y
PrAAE IS, W H T A RER 5 & 0 B i kA B
A AR ot A A . SR A RS AL Y B m T
XFHE A (P<0.05) , 2 B 2 2R 25 1 0l 1 F B 101 405 175
ROVHMIIIT: o LI A BEA S B4 . KRR

BBB $F 7> T A IRAL (P<0.05) . RWE A
RE A% I 5 A U PR 40107, DA B 40 45 R B
MIZ S YIRE , A SR EREL L, BAA W R i ph 2 4k
A

i BTk, ARUPRE RN TR AT AR

5 BB 41403 I 14 SR E 2L i JB At S A 0 A O

TR AT A 2 B 47, AR R B 4 ) B

SHINREMVIK A AT OR3P B4, BAT RAF R

SRR o AS S O VR AR T I RIG TR e 4

PRAL T S B, (H X BER 15 0 el 2 R4V

A5t i — 2 W R o

S 3k
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