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FaEM, RS, I 2, AR 200 2 R R BB O R AR S B MO A AR, TR BT S 453002
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WE: BBy 53 58 (progesterone, PROG)*} 4k /7 # /% (ischemia-reperfusion, I/R)IEH45 K R 494 2437 46 A R+
ReALEl . F3SE 138 AR AMALE 5 4B F RA(Sham)2e . K& P 3h Bkt % (middle cerebral artery occlusion, MCAOQ)Z8 7=
PROG+MCAO %1, % %X A Longa 7% 4= Morris Kt g X iFfE K REFH H e Ailde it ; MR TTC £ &%, Atk
% #(magnetic resonance spectroscopy, MRS)#F= Annexin V-FITC/PI SR 3 ik i 4k 4% 22 tm B4 45 M5 2L ; ELISA A4 fis A
#& ATP. IL-6, TNF-a #= COX-2 4% ; Western blotting %4 i 2L 2% P2X/R #= NF-xB & & Rk wy T, ££R 5 MCAO
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4 MCAO 287 2 F54%(P<0.05); MCAO #BJim#-7% ATP, COX-2. TNF-a #= IL-6 #9428 2 % F Sham 28, PROG+MCAO
28 bR F5 4742 9 BAK T MCAO Z8(P<0.05); MCAO #ZfE4A 4% P2XR = NF-kB & & #9 £ ik K-F % T Sham 48, wmife
PROG+MCAO 48 %A K -F XA 24K T MCAO 41(P<0.05), £53¢ PROG i if BAKAY 2 dm o8 = | IR B2AF 2045 A M
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Effects of Progesterone on Magnetic Resonance Spectroscopy and ATP-P2X7R Signaling Pathways in
Rats with Cerebral Ischemia-reperfusion Injury

WANG Jianzhou!, LI Zhuo!, ZHANG Haisan'", LI Xinjuan?, WEI Linyu?(1.Department of Radiology, The Second
Affiliated Hospital of Xinxiang Medical University, Henan Mental Hospital, Xinxiang 453002, China; 2.Department of
Physiology and Neurobiology, School of Basic Medicine, Xinxiang Medical University, Xinxiang 453002, China)

ABSTRACT: OBJECTIVE To investigate the neuroprotective effects of progesterone(PROG) on cerebral in rats with
ischemia- reperfusion(I/R) brain injury and its possible molecular mechanism. METHODS One hundred and thirty-eight rats
were randomly divided into Sham group, middle cerebral artery occlusion(MCAO) group and PROG+MCAO group. Motor
function and cognitive function of rats was evaluated by Longa method and Morris water maze test. TTC staining, magnetic
resonance spectroscopy(MRS) and Annexin V-FITC/PI double staining were used to evaluate nerve cell injury. The levels of ATP,
IL-6, TNF-a and COX-2 in rat cerebrospinal fluid was determined by ELISA. The expression of P2X7 receptor(P2X7R) and
NF-kB protein in brain tissue was detected by Western blotting. RESULTS Compared with the MCAO group, the Longa
score(Day 5-7) and the latency of Morris water maze test(Day 4—7) in the PROG+MCAO group decreased(P<0.05 or P<0.01),
while the number of target crossovers increased(P<0.05). The ratio of NAA/Cr and Cho/Cr in the PROG+MCAO group was
higher than that in the MCAO group, and the cerebral infarction volume and apoptosis rate were all significantly lower than that
in the MCAO group(P<0.05). The levels of ATP, COX-2, TNF-a and IL-6 in the cerebrospinal fluid of MCAO group were
significantly higher than those in sham group, and the PROG+MCAO group were significantly lower than MCAO group(P<0.05).
The expression level of P2X7 receptor and NF-kB in MCAO group were higher than that of the Sham group, while the
PROG+MCAO group was significantly lower than that of the MCAO group(P<0.05). CONCLUSION PROG improves motor
and cognitive function in rats with I/R brain injury by reducing neuronal apoptosis rate and alleviating neuronal damage and myelin
degradation. This protective effect is closely related to its inhibition of ATP-P2X7R signaling pathway.

KEYWORDS: progesterone; ischemia-reperfusion; magnetic resonance spectroscopy; apoptosis; P2X7 receptor
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Fii 26 R At SR B AN BRI 32 B B, L
e i A% T i R A 2 it B0 IR AR A 26 T 5] R
R e 0L i 2 o T A 2 o 45 Y 80% . H TS
Xof I A i 26 R B AR A0 IRVR T R R R E R
P R 0, R T PR T Re 2 R A A, B A
IfIL/F5- 3 7 (ischemia-reperfusion, I/R)$#G. AN I/R
A i A /N JiE T 248 A B T I o A IO, RETBOR
2 I — W% (adenosine triphosphate, ATP), 4ifig
SRR EE ATP AF T4 ] 923 7l P2X;
ZAK(P2X; receptor, P2X7R), TEAHMOIEAZ EK &
L7, RVFEE TN R T AN 51 4h g
DRl PR A, B3 28 5 JEE o 48 40 B PR ) O BROR AR 23,
Rk, #01 ATP /31 P2X,R IGAL AT 436 97 7]
RESZ VAT IR 45 095 (1 — Fh A 1 1R V6 97 g 1,
AR AT AR A St IR R B, AR
(progesterone, PROG) W] LL4Ifi] ATP 53 ] P2X7R
RIR. “REFL” RN Y P98GBS T T
B AR e 22 At B ) SE T 260 ARy 538 7R, PROG
AE NS X P2X,R R ERBHEREE H
£, SeEA UR i KR H5idizge e, &
WEFCRL T H A SRR b, e T R RO i
B Jlk #4: %€ (middle cerebral artery occlusion, MCAO)
JR et UR B iy . SR, @i 24T N EE
PPI3 BRI 1 (magnetic resonance spectroscopy
MRS)FH i 40 0 7 T2 I 45 AL 42 PROG % K B
UR i 82 £ B9 O/ 57 4F H . IF X5 B 52 3 %t
ATP-P2X;R {5 5l BEAH K7 T HISE A, #R 1) PROG
PR VR AR A% 1) 43§ B .

1 #H
1.1 R

PROG(H Sigma A7, it 5 : 57-83-0): 2,3,5-
= oK & M DY % M (2,3,5-triphenyltetrazolium
chloride, TTC, db A AL M 25) , fit'5: 20160445);
Annexin V-F1TC/#U4L I BE (propidium iodide, PI)
XL G Tk AR S (3EE BD AF], T
556463); ATP. [1/*%-6(interleukin -6, 1L-6). ¥
A A E-2(cyclooxygenase-2, COX-2)F I8 PR FE ]
“F-a(tumor necrosis factor alpha, TNF-a)ELISA i
7 f g H 35 [E eBscienc A, L5 4N
4298320, 4321741, 1223950, 4279164; %t P2XsR
PR (LA 1] Alomone Labs A #], #it°5 : APR-004),
B PuAZ L 3% [N 7 xB(nuclear factor-kappa B, NF-kB)
PP E Abcam AR, #it5: abl45954); R
B-actin PUAAAL I W FEAEMHEARARA A, 5

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

20173700).
1.2 W

138 A SPF Zif@FE SD Ki, &, JEs 8,
PR (270£20)g, HHHT 2 SRR i ft, s
WM YFITIES . SCXK(74)2014-002; FiES
IE5: 0014875,
1.3 X8

Anymaze /KB NWAT N0 RS (3EEH
Anymaze A F]); 3.0T # SR ILIRFARE (= E PG 1]
-~ Hl); EPICSXL 2437 x4 i {X (35 [l BECKMAN
COULTER A#]); IXTI-12FL %% B (H 4
Olympus ‘A #]); Synergy2 % I e EEbRAX (35 [
BioTek 2 7]); Alpha Imager 5500 24 5¢ ik A% R 4t
(35 [E Alphalnnotech A ).
2 HE
2.1 SEIREhY KA

138 H SD K i Bl W15 7 94 F- AR (Sham) 4
MCAO #1411 PROG+MCAO 4, F4H % 46 A K.
PROG+MCAO #4: T #&BAHT 2 h & kIR EE
% PROG Z WM (% PROG 8 mgkg™), #%
1 mL-(50 g)~! JE RS 49, SR RER% 24 h IS5 24 1
K; Sham ZHA1 MCAO #: [RIFE I 18] 5 B s
SRR Z R S48 RRYILS T8
Jrs et 7 o
2.2 YA

3 HKRIIEEEAEEIK 12 hy KA 10%KE 5
(200 mg-kg ', MEISESHURFERRBE KRG, HE
YRS Bz BN R R IEAT R . Fot MCAO 21N
PROG+MCAO H KR 2% Zea-Longa J7 ikl %
MCAO JRpkt i UR B A2y . A7 38 R &) 1,
i 1) 5% 55 A7 I 200 3 ik (common carotid artery,
CCA). #ilN 3l ik (internal carotid artery, ICA)%; X
FZ4H K (external carotid artery, ECA). i %%
LR PTFBHLINT ECA, BhlkEL T Ie(E ICA, LA/ H
Il 7€ ECA Hi0E| T 1 AL, HTFHRERER
LAHE N ICA Y, AT ICA 851, 1 A2 18~20 mm
B IE. 15 min JEECH 2R, PR I I
T, 86 VRN B2 Bk 58 SR A PR /R i 452 49 455 Y 1)
AL, EFARIREF, FHMAATHR KR E WG iRE
HEFF7E(37+0.5)°C - Sham 2 )k SR & Al CCA.
ICA fIl ECA, A5Zjifi MCAO. AHFFATAH KR IK
AR AR 35 B A — > BAGR BIE 2N 03 56 o
2.3 Longa LV KR &2 3 T 6E

RRABENLE 10 AKE, 4 TEBESE 1R
-1041 -
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TR, M2 LA EANFE RN
AR R R T 212 S T REVE4) - iR 3% Longa
R LIS B IR BT YF9r 0, AL ThRE
A PE 1, BESICREE S M RAHTN); 2
Gy 3 5, T RE TR KR R 22 T e A (1 ko ) P
WO 24, FXHIMEERE N 3 4); W 44, &
EMA D Re s (AR B AT, BIRAKCE T ).
AIZE AL BRI Longa YF/0 ik, B3hIhAEHR
A 7
2.4  Morris ZKRE B8 vFAN K BN R D fg

%% Dong “FPHRIEN) Morris 7KK R8T
o MHER 6 RAKR, &k, TEBEE 1~7
Ko A HTH R BRAR B H bRF & 1P 38 R
WiE, TEBJGE 7 REEHWRTE, iR
BIE 90 s sl FE 5 5 B AR & BT EAL B 1058
N RE . BUGARE S, FH WAL T 5K R
¥ gR S, Morris /KK ERIGEE 3 K.
2.5 Jii MRS & &

TR MGE 4 RS 7 K, BHSERK
B 6 RORR, ARJE¥ K RANEMY B T 5 Hl (1 i e
b, kB a . FHEESA MRS Ihig
AR 7N 57 2 B A% W AR 15 R S MRT A
MRS BEG . KPR A e R bk 7 54T =1
T2 IAURAG A, T2WIHEZ%$: FOV 32 mmx
32 mm; HiFF 256x256; TR/TE 4200 ms/55 ms;
JZJE 1 mm; [FJEE O mm;  fik 5 52 B ] /5] 35 B[R]
4 min/51 s. HAAZ 1H-MRS 1, RH 50 #ik
PO A AT S5 RE, RIE S48 TR
1500 ms, TE 135 ms, fI3ilf[H] 324 s, REMREK
K/NA 6 mmx6 mmx6 mm, JHUELERIR T2W ElE
HO RV S R RT A X, R R BT I =
FIH B 340 BT 5F MRS S6i845 5 1HE47 40 B A8
AL HE . B MRS AU B Ho A i % A & A
WA, AFE R LW 4 2 B (N-acetylaspartate ,
NAA)2.02. lER(creatine, Cr) 3.05 FIHBHEAL &4
(choline compounds, Cho) 3.20, & &M1& T
RBPITH R A5 Cr WEAE N RG22 1 AH X
SE'E T, X NAA/Cr. CHO/Cr #HT 481220 #r o
2.6 MZHZL TTC Yo to 00 I fing 2H 28 FE 175 150

TEBESE 7 K, RRBREERAZ-20 C
A7 10 min 5T RERY e R, BANRER
20 g’ L' ) TTC BERRZZ I (pH 7.4)%, 37 “CikEt
TE IR I E 30 min, 285K 40 g L' 1) 2 5 RS0
1% £ i I 78 24 h JE 4R R

<1042 -
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2.7 Annexin V-FITC/PT XL L4 il 20 o 7 -

TEBESE 7 K, BHSHEREE 3 R KR
HAT G 228, SR i >R FH AT - it 90 A v 4t 0 2H 24
I B M 2] . Annexin V-FITC/PI &7 &gk 4T
Yot 5, A R 0 O S5 A B W0 S AT A e € 1 T
Az = BSOS 0 40 Ao T 2
2.8 ELISA ¥l K B ¥ ATP IL-6. TNF-a
A COX-2 HI& &

ST SRS 4 KA 7 REHSIRE
FRIE 6 HOKE . FERBBL N — 2RI, i
FHUSCEE K R E . 285 1% IR 28 T /e A1 A 2 |1
FRAE OV 75 A% B ELISA a7 &0 5 i 6 VR A
ff) ATP. IL-6. COX-2 Al TNF-a ffj& & . 100 pL
Rrill MmN 96 LB AIE IR, AEET
700 r-min~! FIPUEMRIES)IH, E¥ 2 min, RAZ
FUAR R E 28 I B 2 LR EE, T 28 6 98 T 5 Al K
R VR R A L B E b R R EE S E B .

2.9 Western blotting frll K FRANZLZY P2X5R Al
NF-xB 3R 1A

TEEEEE 7 REHEHRBEE 3 IR, B
LA, _IAEH. FHANEREDRES
10% SDS-PAGE #1777, AEHABEE T
PVDF i b, FEH 5% 0k i . 5 JE A Ht
ARFT P2X5R Hifk . NF-xB HiAA M B-actin Hifk s
NS 2h 5D, A HH DR IgG =R T
W E 2 ho VEBEIE A RO GG G R AR UL B AT
KICSLE . f#H Alpha Imager 5500 %5 14 24t
HATHIRE, AR 2 R R i R R A
T AT K E 3 M
210 ZitsEahs

KH SPSS18.0 #AfFAabFEEHE, & TR
XtsEox, HEIERBCR SRR ZT7 2 ek ¢ K
5, P<0.05 NZESRASIFE L.

3 #R
3.1 KEMARIZ3 e

Sham 41 K iR Longa V43 0 4, L &izz)Lh
fE 1% ; PROG+MCAO 41k B #h 4 iz 3 Ih B
Longa V708 MCAO A E, HH7E PROG
TBIT G HIES 5~7 K, Longa 147> B{i 41 1) b 2 &
WH G 2B L (ts x=2.747 4, Psx=0.013 2; ts5=
3.391 6, Psx=0.003 3; t7 ~=4.326 1, P7x=0.000 4),
LR PROG J697 % MCAO i S It & iz 5 oh e fit
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P BARER . 2R WK 1.

5.0 q

45 1 —— Sham#

4.0 —— MCAO4L

3.5 1 —@— PROG+MCAO4.
3.0 1

T

KA 2212 8) Py HELonga it 53/
(3]
W

IR H2R HIR HAR SR 6K WK
1 AARRMWEAT A5 aE Longa ¥ 4 & LR
5 MCAO #iLL#, YP<0.05, »P<0.01.
Fig. 1 Changes of Longa score of neurobehavioral function

in rats of each group
Compared with MCAO group, VP<0.05, 2P<0.01.

3.2 REOAEAT A R T A
Morris K ERIET, MCAO 4 KR P

&1 Morris KX EELBRFLAARTFHERI(Xx L5, n=6)

RIIAKT Sham 41, 1fif PROG+MCAO ZHF- 78 4R
W MCAO BRI, Hrh e 4~7 R, 4HIA L0
E R WA Gt X (P<0.05). Sham 41. MCAO
A1 PROGHMCAO ZH K 5P H 4538 IR E o
BN(6.3£1.5), (2.2+0.4)F1(4.2+1.3)¢K, A ELEE
Z 5 B 4 E L(F=18.45, P=0.000 1), %5
W 1.
3.3 i MRS ki 4h 5

BRI 4 KA 7 K, MCAO 415
Sham 4L AH L, %34 NAA/Cr 1 Cho/Cr HLAE T [
(P<0.05). 1% PROG TikbH )5, PROG+MCAO
5 MCAO ZHAH L, NAA/Cr EL{E AN Cho/Cr HLAE
Frm, MR REERTT 20 ErzER RG89t
2 X (P<0.05). 45 R W 2.

Tab.1 Average latency of rats in each group in Morris water maze test( X * s, n=6) ]
A BIR 2R BIR B4R BSK ENPN ENIPN
Sham 4 49.7+£5.3 48.2+5.6 43.5+5.7 34.6+3.6 26.5£2.9 19.7£2.6 18.242.8
MCAO 4 53.9+6.5 52.6+6.9 48.2+5.9 44.6+3.8D 38.4+3.6Y 36.4+3.7Y 33.5+3.59

PROG+MCAO 4 52.845.8 50.4+6.7

46.1+4.5

38.5+4.212 34.5+3.3D2 29.9+3.192 27.442.799

: 5 Sham 4L, DP<0.01; 5 MACO 41H#, 2P<0.01.

Note: Compared with Sham group, VP<0.01; compared with MACO group, 2P<0.01.

T2 BUAARMRS HELEREHE LK (X Ls, n=0)
Tab. 2 Comparison of MRS results in rats among groups
(xts,n=6)

NAA/Cr Cho/Cr
Pl
Fa4R TR 4R E NS
Sham 41 1.414£0.27 1.47+0.22 1.16+£0.19  1.13+0.18
MCAO 4 1.01£0.17Y  0.87+0.19Y 0.67+0.14D 0.63+0.13Y

PROG+MCAO 41 1.2440.22D% 1.18+0.241% 0.88+0.15"2 0.85+0.14"2

i: 5 Sham 41LLEL, DP<0.05: 5 MACO 41H#, 2P<0.05.
Note: Compared with Sham group, YP<0.05; compared with MACO
group, PP<0.05.

3.4 IR ZH 2R B0 AN 20 R T 1

Sham ZH K RANALZ TTC YTt ([ I
ML, MM Annexin V-FITC/PT XL i 5 't E
55: MCAO 4K EH 7 iZH 2 TTC Jeft 45 H
5, Annexin V-FITC/PI XX 4 i 7 % ¢ HH 5 1 5
B BE ZE fof 20 23 A0 4 TC 40 B B B 4 £
PROG+MCAO 415 H B AT fixi 4 AR BB 2 /N T
MCAO #, Annexin V-FITC/PI XL 4L 't 3 £ B 5
55F MCAO 41, HJ PROG+MCAO 4 fixi 41 4145 5t
PRFURIE T4l g 3> F MCAO 4, 25 R WK 2.
WG Sham 4. MCAO ZHA1 PROG+

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

MCAO #2420 g 7 T2 2 4 5] N (4.4+0.6)%
(32.4+3.7)%F1(21.542.8)%, MCAO #1H] & & T
Sham #H, ifif PROG+MCAO 2H 9] 2k T MCAO 4,
Al R R TTZ o d R, AR 2 7 A
Gt E L (F=168.79, P=0.000 0).
3.5 B ATP. IL-6. TNF-o fl COX-2 & E4H
8] L85

A S5 4 RS 7 K, 5 Sham 41 L0 %,
MCAO 40k S0 ATP. IL-6. TNF-a f1 COX-2
SEYERN, W4 PROG 157 ) PROG+HMCAO
KB ATP. IL-6. TNF-o fil COX-2 & &
BURT MCAO 4, HRHERTTE5 T BRH I ZE R
YIRA G245 U(P<0.05). 45303 3.
3.6 JIKZHZH P2X5R A NF-kB 25 A IA TSI AH R ELik

HALHRSEE 7 K, MCAO 41K R4 4
P2X;R HEF A NF-xB & H#RIAH Sham 418 &
51(P<0.05), 1 PROG+MCAO £H K Ui 41 24 P2X,R
A NF-kB 1 H KX KT MCAO A, FEHKIE
KPP KEEAREE ZRY AR I ZE X
(P<0.05). 2% W1 3~4.
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IR

i £
2 BUEARRASAERRAEEETIE
A. a-Sham 4i; B. b-MCAO 4; C. ¢c-PROG+MCAO 4.

& JL AL EE(200%)

Fig. 2 Observation of cerebral infarction and apoptosis in
rats of each group(200x)
A, a=Sham group; B,b—MCAO group; C, c-PROG+MCAO group.

Sham MCAO PROG+MCAO

NF-«xB

B-aCtin —

B3 ARMARF P2XsR 7 NF-kB & &8 kA AF
Fig. 3  Expression of P2X7R and NF-«kB protein in rats’
brain tissue

07 r
0.6
)
) 0O Sham#[1
05 F
= MCAO#]
04 N @ PROG+MCAO4]

03

P2X,RAINF-kB2E [ A% 4 1% i )8

P2X,R NF-xB

4 K F B4 P2X5R f1 NF-xB & & A& JZ 8 4 7 th3x
5 Sham 4l LL#, DP<0.05; 5 MCAO 4lLL#k, 2P<0.05.

Fig. 4 Gray value comparision of P2X7R and NF-«B in rats’
brain tissue

Compared with Sham group, " P<0.05; compared with MCAO group,
2P<0.05.

*£3 AHEM#EK ATP. IL-6. TNF-o fr COX-2 &
Tab. 3

4 g

IR 45495 2 B 1 Mo &6 o Jsl R e A 4, BT
254 B A e T T SR G 2H 20 R It Rk
gl M4k R Em T, R IRk, H# X
JR R SR/ AN S R N SR T
A W R TRIRGEA U, ik, 4
e E PR P A2 R i i 2 R IR ) [ 92> /R
Hui& i, — BRI T Bl A 26 o 25 W0 k1
POSAE U, JEAEREE LR B, PROG RERA
%%wé}:éﬂiﬁ@w’ﬁﬁﬁ, NXon] PLad i ﬁ?ﬂ%kﬂ*
PO 2O RN TEBR A E B BN
P 25 R TG LA DR A A 8 40 i A 1314 Mﬁn
L@ MCAO Rkt VR Midmfnsiil, KA
PROG #EAT Tk B AN T Fl v J7 LAFR T PROG *f I/R
4 BT B R E 45 2R 2R, PROGHMCAO
HKRAHLIE 5 T fE Longa 14> B 2 1KT MCAO
#, B PROG+MCAO 2 K 2 3l 2 5 151473 BH 2 sk
#; PROG+MCAO 4K . Morris 7K 2K 7 {58 7 35
TR IR B T MCAO 41, Hbrss XIKBHE %2 T
MCAO 4, Bl PROGHMCAO 4K BRINFIThREdn E
BT MCAO 4K . ik F 5t 45 B 4R% PROG ] LA
B IR i K BRIz s Th g AN A Th e

MRS & — FhAEA2 N A O 1 A 9 A5 X
1 AR P VDR BE OO R R R 7, AR R
F MRS il 7 % 2H K U ZH 21 NAA F1 Cho [
[ NAA 2 — MRk aEm, TEAETHES
JUANEN SR, FR O] — 0 AR FE R WL 22 T 1Y)
JE. BRRFIINRERTE . MO, KK
1 NAA & &K1, Cho J2& Z Mt IR ) B 24
36 R ARG, HARR N 2 0 R B R AR 72 4
SRR e B s U U0, HIF AR RN, 4ERF
i B AN X Cho AR E S & XHEAZ iR
AEEAT AR REEN, RELWH T, MCAO
ZH K SRR 23 NAA A Cho & £ % Sham 2H B J_IA—F
%, PROG+MCAO 2 KR MiZHZ NAA A1 Cho &
= HEE T MCAO KR Ao, A5 H

24 (X s, n=6)
Comparison of ATP, IL-6, TNF-a and COX-2 in cerebraspiral fluid of rats(x s, n=6)

S ATP/nmol-L™! IL-6/pg-L™! TNF-o/pg-L™! COX-2/pg-L™!
4R TR HFa4R TR HFa4R TR 4R TR
Sham 4 0.31+0.09 0.34+0.08 0.71+0.29 0.79+0.11 0.32+0.02 0.33+0.03 0.75+0.12 0.77+£0.13
MCAO 41 0.73+£0.11Y 0.69+0.16" 1.68+0.23V 1.64+0.16" 0.51+0.099 0.49+0.08" 1.39+0.18"Y 1.33+0.13V
PROG+MCAO #4 0.53+0.162 0.47+0.11% 1.37+0.24% 1.19+0.17% 0.4540.04% 0.37+0.05% 1.11£0.16% 0.95+0.12%

VE: 5 Sham 4%, DVP<0.05; 5 MACO 4lLt%E:, 2P<0.05.

Note: Compared with Sham group, P<0.05; compared with MACO group, 2P<0.05.
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MCAO A KR EHMEIET-% =T Sham 4,
PROG+MCAO A KA &M T FHEMKT
MCAO 4, X—4&5 £ 5 MRS #ill NAA F1 Cho &
HAIA—5, B PROG AT LAY/ 2 41 i
T R oI AR S B, 3R 1T RE 8 1K
VR Ma4547 B 80U K B8 s A A Zh e 45155

7E VR M5 i Bl v, 1 e Pk s i S A2 T B
$ 5| AN O] T 1 4 48 0 R R I AT B TR T AR BB
Fok, R s SR 5] RS I L ARE,
HE— DN UR W54 B9 58 ML o i 2H 23 98 0k R
AN RANME . RTINS R ATP B4 0m, 41
A v VA 1 ATP R 380 /I8 s o 4 i | P2X5R
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