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ZaME R AL 5B % LS Beclin-1, 3-MST, TSP-1 &k K F K
AL L B SR EN

kOE', R & a?
(1. sk O —EE R AL, bk 0750005 2. 455 T I L5 L B A 2 AL, ITdbAfE 071000 )

W E. HBY it & HEMst (acute cerebral infarction , ACI) &% fniF A 482 %G Beclin-1, A RmEARARLLE
#% 8 ( 3-mercaptopyruvate sulfurtransferase, 3-MST ) ot fe #5402 & & -1 (thrombospondin-1, TSP-1) & ik K-F &5 5%
HATUEHMERR, FiE #2019 F6 A ~ 2021 6 A TRE 0T 5H —ERAMMZAH%S 6 ACL E & 150 4
VEA B, AR @AKo Ay @A (714)) . P@EARa (424)) fe k@R (374 ) , AV EHGEE
S ABERGE (T546)) . FEMGA (384] ) FeZ EMGA (374]) , - AAAEEERS>HEFR (1134])
Fase i (37 41) o 55 IR 100 4] F) S04k B B 4F A xR 48, 42 Beclin-1, 3-MST #= TSP-1 /& & 2L 8F 5 57 § o i
TERBKFGEN, SHZHE ACIEHZFEHX R, R AFRLAEH @ iF Beclin-1 (2.13+0.57 ng/ml) , TSP-1
(171.45+31.66 ng/ml ) K-8 2% F x40 (0.88+0.29 ng/ml, 86.29+20.52 ng/ml) , # 3-MST (3.05+0.51 ng/ml )
KFBRAK TR (5112079 ng/ml) , 273 A %it 5 & L (20234, 23.767, 25.061, ¥ P <0.001) , f
7 Beclin-1, TSP-1 &k R-F X @A 4 (3.14+0.67 ng/ml, 231.91+39.43 ng/ml) & T F @A4 (2.15+0.59 ng/ml,
201.49+33.19 ng/ml ) A=/ s @A (1.59+0.33 ng/ml, 122.17+25.79 ng/ml) , ¥ &@AREZH T @AM, £FHA %
FEL (F=112.922, 171.981, ¥ P < 0.001) ; EEHH (3.55£0.51 ng/ml, 256.39+37.99 ng/ml ) Z T ¥ E 4454
(2.2940.69 ng/ml, 203.61+35.97 ng/ml) F=#2F4R45 40 ( 1.35+0.48 ng/ml, 113.25+30.19 ng/ml) , P EHHHE T
B2ERAGE, £FHH G FEE L (F=202.342, 246.191, 3 P < 0.001 ) ; 5% Beclin-1, TSP-1 & ik K- (3.15+0.78
ng/ml, 277.49 +39.55 ng/ml) & F A &4 (1.79+0.68 ng/ml , 136.73+30.78 ng/ml) , ZF3H %t ¥ E L (=10.176,
22433, ¥ P <0.001) . £ 3-MST &AK-F, K@ALA (0.96+0.26 ng/ml) 4&T @448 (3.84+0.89 ng/ml) Fe sl
AR (4.67+0.97 ng/ml ), P @A T @AM, £FA G5 EL(F=248.483, ¥ P<0.001); T EIM1520(0.84+
0.21 ng/ml) 1&T ¥ Hid 48 (3.68+0.75 ng/ml) . 2 EMH A (4.65+0.69 ng/ml) , FEMGLAKTREHGH, £
A %I FESL (F=461.708, 3 P <0.001) , e =44k T #7%&2 (227+0.75 ng/ml vs 3.31 £0.91 ng/ml) , Z5%H
%3t 5 & L (1=6.248, P < 0.001) . Beclin-1, 3-MST #= TSP-1 FA#| ACI & # 56 T 49 % X % T VF 4F 42 wh 2% ( receiver
operating characteristic curve , ROC) T & #2 ( area under curve, AUC ) £ %] 4 0.802, 0.649 #= 0.885, =% B4 Wred
AUC #0925, & T Z#E—FMIEAR(3H P<0.001 ). &5 ACI & &35 P Beclin-1, TSP-1 &k K-F R FI+5, 3-MST
FAAKF REAK, =5 EF AR mREA BB AR E E AL, LG B STNMEL, LR
WA BT & F TR BTG 6214

KHRIR): SPERKRESE; HWEAHSCHE I Beclin-1; SiENERRRBLELGL LN ; 5E M AU 1 -1
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Abstract: Objective To investigate the serum autophagy-related protein Beclin-1, 3-mercaptopyruvate sulfurtransferase (3-

MST) and thrombin sensitive protein-1 (TSP-1) expression levels in patients with acute cerebral infarction(ACI) and their
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correlation with the disease and prognosis. Methods A total of 150 ACI patients admitted to the Department of Neurology of
the Second Hospital of Zhangjiakou from June 2019 to June 2021 were selected as the study group. According to the size of
cerebral infarction, they were divided into small area group (71 cases), medium area group (42 cases) and large area group (37
cases), and according to the degree of nerve injury, they were divided into mild injury group (75 cases), moderate injury group (38
cases), severe injury group (37 cases), survival group (113 cases) and death group (37 cases) according to the survival outcome
within 2 months. Another 100 healthy subjects were selected as the control group. The expression levels of Beclin-1, 3-MST and
TSP-1 in each group were detected, and the relationship between Beclin-1, 3-MST and TSP-1 and prognosis of ACI patients was
analyzed. Results The serum levels of Beclin-1 (2.13 + 0.57 ng/ml) and TSP-1 (171.45 + 31.66 ng/ml) in the study group were
significantly higher than those in the control group ( 0.88 +0.29 ng/ml, 86.29 + 20.52 ng/ml ) , the level of 3-MST(3.05 + 0.51
ng/ml ) was significantly lower than that of the control group ( 5.11 +0.79 ng/ml ) , the differences were statistically significant
(£=20.234, 23.767, 25.061, all P < 0.001 ) .The expression levels of Beclin-1 and TSP-1 in large area group (3.14 + 0.67 ng/
ml, 231.91 + 39.43 ng/ml) were higher than those in medium area group (2.15 = 0.59 ng/ml, 201.49 + 33.19 ng/ml) and small area
group (1.59 +0.33 ng/ml, 122.17 £+ 25.79 ng/ml). Medium area group was higher than small area group, the differences were
statistically significant ( F=112.922, 171.981, all P < 0.001 ) . The severe injury group (3.55 + 0.51 ng/ml, 256.39 + 37.99 ng/
ml) was higher than the moderate injury group (2.29 + 0.69 ng/ml, 203.61 + 35.97 ng/ml). The mild injury group (1.35 + 0.48 ng/
ml, 113.25 +£30.19 ng/ml) and the moderate injury group were higher than the mild injury group , the differences were
statistically significant (F=202.342, 246.191, all P < 0.001).The mortality group ( 3.15 +0.78 ng/ml, 277.49 +39.55 ng/ml )
was higher than the survival group (1.79 = 0.68 ng/ml, 136.73 +30.78 ng/ml), the differences were statistically significant
(#=10.176, 22.433, all P < 0.001) . The serum 3-MST expression level in large area group (0.96 = 0.26 ng/ml) was lower
than that in medium area group (3.84 + 0.89 ng/ml) and small area group (4.67 + 0.97 ng/ml), and that in medium area group was
lower than that in small area group, the difference was statistically significant (F=248.483, all P < 0.001). Severe injury group
(0.84 £ 0.21 ng/ml) was lower than moderate injury group (3.68 + 0.75 ng/ml), mild injury group (4.65 + 0.69 ng/ml), moderate
injury group was lower than mild injury group, the difference was statistically significant (F=461.708, all P < 0.001). The
mortality group (2.27 + 0.75 ng/ml) was lower than the survival group ( 2.27 + 0.75 ng/ml vs 3.31 £ 0.91 ng/ml ) , the difference
was statistically significant (/=6.248, P < 0.001). The area under receiver operating characteristic ( ROC) curve area under
curve (AUC) of Beclin -1, 3-MST and TSP-1 in predicting death in ACI patients were 0.802, 0.649 and 0.885, respectively. The
AUC of the combined diagnosis of Beclin -1, 3-MST and TSP-1 was 0.925, higher than any single index of the three (all P <
0.001). Conclusion The levels of Beclin-1 and TSP-1 in serum of ACI patients significantly increased, while the level of
3-MST significantly decreased. The three were closely related to the size of cerebral infarction and the degree of nerve injury in
patients, and the three had high prognostic value for patients, and the combined detection of the three was helpful for the early
evaluation of patients’ condition and prognosis.
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21 X 4% 7€ (acute cerebral infarction, ACI)
piy AN (R Y R ol A B8 AN SR N
FOEBIRR R . IGIT IR IR IR 2 e
ACI B HE BFIEYT, B I ACRE KT s s,
I, ACT BB B TG A A DA X ol 38 AR 2 i
JEEREE, [ WEAHCE I Beclin-1 JEHLIA [ 15
RN, EEAIE T, 40 B vEE ACT Rt
B EE M, Hoae25 1IN gk i fit Oy
T2 B BN R BT SL 55 RS ( 3-mercaptopyruvate
sulfurtransferase, 3-MST ) W fit ¥ oy I8 P S AR5
FoamAbE R, W AR ER,
G i 2 2 i 0 53 405 B OE O B B, FLAE ACT &
o Bt 1T BE & # SC BE D B ol AR R T -1
( thrombospondin-1, TSP-1) JEHLIAPNFLIEH,

AT 00 ) 00 A a0 A DR R R, B T O A
M M AR T AL, HnTRES5 ACT k1% 2E A 26 M,

Beclin-1, 3-MST Hl TSP-1 nJ 5 ACI Hy A C,
HERSC R M AR, HiL, AR5 Beclin-
1, 3-MST F1 TSP-1 75 ACI £ rh il 235 M AH 1,
DI Sk 5B 18 B U ) R P EAG SR  FE 4 i BRI E
A

1 MEl5H*

1.1 AR E HEHL20194E 6 H ~ 2021 4E 6 H
Tk RO E A2 NRHLIZ K ACT B 150
BWE MBI, Hoh B o7 1, Lotk 53 4, 4R
35 ~ 74 (52.7+13.5) %, @ lLENG 68 i, BEIR
W 551, s 43 4, TRl— B T RE I R PR
KAE o FRBKAESETE BN /N (71 61))
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W AL (42 1)) RO (37 f) , A4
PR EE S MR BES AL (75 1)) | RS (38
) FIE B (37 0]) o WAFRHE: OFE
“Hp E SRS R G A T2 AR RS B AR
By QW1 Iuis, ABEr & st A #E L 4.5h; @
“AANTEERTFARL; @=1HNTKEIEAYI
. JohusE. P MRS YIRS s G R R 5E
%, AR ARG I B A A . HERRARE
OFfFLmp i, M. MAERIEE; QFFRE I
PR QMK ARG . RIERGHN; @M H
Oy BFB L ISR B DIRERERY ;. QN
O R K LI Lotk . 53 B 100 91 [ 3 (ARG fi
FAE T REAL, Hoh B 69 B, Lotk 31 4, 4R
34 ~ 75 (53.8+129) %, 554l 8 H B
PERIA L 22 R TG E R L (¥ P> 0.05) . A4l
X IEE A R, AT O 4k K B e B
Z RS H LR

1.2 B L5XA  Beclin-1 #1357 & ( Usbiolog-
ical 247, JEME) , 3-MST &7l & (IR
ANE) L, TSP-1REINRF & (Jb R SE A H)
1.3 Fik

1.3.1 SRfEIEAS . O & B F R )
CT J¢ MRI Kz A3l /NFAEESER AL < 1.5cm,
P FAESEE N 1.5 cm ~ 3.0 cm, K HE ARG
k> 3.0 om H B R WA KL fgRA L @iz
PAOTRESE: B ABERT, fif FH 2% A< i 2% ( National
Institute of Health Stroke Scale, NIHSS ) #4714
HAFEEPUKF . B, B, mRE. LT AGEs) .
ReRIL SR e TR MR . 2008 1
ANTH, B ASTAN, Z50k e i 2R 0 Fe
W, BEMOI< 45, DPEBGRS ~ 1557,
HERI= 16 43,

132 IMEAEAAEARREIN . SREE T AL 5
TORSEHEZSEFKIM 10 ml, L3 000 r/min Z.L> 10
min ( Z.0F4E 14om) , BT -80CHE A 45 H .
J R i A U] SRR BRI XSRS
3925 W B A6 T 1M 5 7 Beclin-1, 3-MST F1 TSP-1 14
Ko

1.3.3  Ffivh: ics ACL B #H A ABLk A~ H N HilE
T, e LG 128 A iy Nk TR
BE LR R TC RV, R AEARES R I AETE 4L (113
i) . FETZH (374)

14 Zitsodr Bl SPSS version 23.0
AT THEVORMS &L i il B + bR
(x+s) Fon, dlR2E 56 M HEAR K585 Bt
SE R 250 THERME A n (%) F0R,
Y e 25 S o7 KRBT .l P23 T AR il

2§ (receiver operating characteristic curve, ROC )
7144 Beclin-1, 3-MST HI TSP-1 X 5 2 5E - it i
WAk, P < 0.05 WZESAEGIFE L,
2 #R
2.1 HF w45 B2 & F Beclin-1, 3-MST #=
TSP-1 kA RK-F ey rbdx W54 7 Beclin-1
(2.13+0.57 ng/ml ) , TSP-1(171.45 +31.66 ng/ml )
TSI 5 2 TR B ZH.( 0.88 + 0.29ng/ml, 86.29 + 20.52
ng/ml) , fij 3-MST (3.05 +0.5Ing/ml ) /K0 BAK
TXFHEAH (5.11£0.79ng/ml) , 5 EBEA G Fe
X (£=20.234,23.767, 25.061, %] P < 0.001) .
22 ARRML@A ACI - fiF Beclin-1, 3-MST
Fo TSP-1 & ik K-F ey L3 1. MiE Beclin-1
FITSP-1 FB /K, KT AR = F AR 4 =6.984,
3.723 ) AN (=16.139, 17.403 ) , " F4]
TN (26477, 14175) , ZRBA%IT
RN (¥ P < 0.001) ;5 IiiE 3-MST #Fik/KF,
KEFAMETH . /Nl (=18.970, 22.795) ,
T AR TN A (=4.530) , ZRBAEGT
RN (¥ P <0.001) .

x| TEEFEER ACI BHME Beclin-1, 3-MST 0

TSP-1 RiLXKFELLE (x5, ng/ml)

NERA PERM KmRd
T F P
T o) () ey [HOPH
Beclin-1  1.59+0.33 2.15+0.59 3.14+0.67 112.922 <0.001
3-MST  4.67+0.97 3.84 +0.89 096+0.26 248.483 <0.001

TSP-1  122.17+25.79 201.49 +33.19 231.91 £39.43 171.981 <0.001
23 REAZMEAE ACI EF o Beclin-1,
3-MST #= TSP-1 & ik K F o4 W HFK2, IMiE
Beclin-1, TSP-1 FRik/KF-, =4 & T b
Wiid (1=8.974, 6.180) A2 FEEHIMG4 (1=22.348,
21.626) , WHERIA R TREBA (1=8.447,
14.079) , ZRHEAGIFEX (¥ P <0.001) ;
I35 3-MST FikKF, &AM T P
20 (1=22.198) FERREIOAL (1=32.780) , HEEHR
ViR TR IEMIAH (=6.856) , 2REHAL %
B (#HP<0001) .

R2 AEAHZREREE ACI B2EMF Beclin-1,
3-MST, TSP-1 RiEKFEHELE: (x+5 ng/ml)
RERGA PERGA EEBRGY

5i Fli P

s (n=38) (n=37) i Pl

Beclin-l  135:048 2294069  355£051 202342 <0.001
3MST  465:0.60 3684075 0842021  461.708 <0.001

TSP-1  113.25+30.19 203.61 £35.97 256.39 +37.99 246.191 <0.001
24 R F )& ACI % # f 7% Beclin-1, 3-MST
Fo TSP-1 A K K P s WER3ILE L, ILE
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Beclin-1, TSP-1 F&iA/KF-, JET-4 (3.15+0.78 ng/
ml, 277.49 + 39.55ng/ml ) =5 TAAGE4H ( 1.79 + 0.68ng/
136.73 +30.78ng/ml ) , i3 3-MST FEik/KF,
FET- AR TAEIE 4 (2.27 £0.75ng/ml vs 3.31 +0.91ng
/ml), 225 BA G 11247 L (=10.176, 22.433, 6.284,
¥ P <0.001) .

ml,

2.5 Beclin-1, 3-MST #= TSP-1 #F ACI % # & =
#) TR 2 A6 Beclin-1, 3-MST Fl1 TSP-1 i iil] ACI
B IE TS ) AUC 43 il 2 0.802, 0.649, 0.885,
=HBA LW AUC K 0.925, 7 T Beclin-1 (z
=4.397, P < 0.001 ), 3-MST(z=4.793, P < 0.001 )
TSP-1 (z=4.552, P < 0.001 ) f£—BAI5id5Fr,

%3 Beclin-1, 3-MST, TSP-13f ACI #:&ET-RIFM%LaE
W oH AUC (95%CI ) frifeiR s Youden — ZHHE (%) HRE (%) P
Beclin-1 0.802(0.699 ~ 0.904) 0.052 2.67 ng/ml 0.521 90.69 61.33 < 0.001
3-MST 0.649(0.556 ~ 0.741) 0.047 2.35 ng/ml 0.255 65.19 6033 0.007
TSP-1 0.885(0.807 ~ 0.963) 0.040 169.59 ng/ml 0.673 87.09 80.23 < 0.001
i Seg il 0.925(0.862 ~ 0.988) 0.032 - 0.754 90.11 85.33 < 0.001
7N ACT B ML TR AR | ph 2 ™ 8, il
o # Beclin-1 7K B, FLAETHUH % k7K
8 Vs TAEG B, {H Beclin-1 5 ACI A RL X £
S Fkar ARSI, ABETELE R ACT H4 117 Beclin-1
i . C  3MsT FIRATHE, HBER B S IR W&
: — TSP-1 LRI AES S T ACTIO &k, i il 44
= — AR N - v .
of 0 T Al MARAIIE . B B A G TP R, T
okt : L - ' Beclin-1 7£ H W06 of B h A EZAE N, HEE
0 20 40 60 80 100

100% - 5 £

B 1 Beclin-1, 3-MST, TSP-1 il ACI BEEFETH
ROC Bk
3 iFig

SMERRESE (ACT) RIEHLTIE N E A, Ek
L P AR 1 20 Jok H B 05 A B A0 RN AR TR B, T
TERE B AE . PAIZE, gk g & X v 2 41
PRI, SEHE A R R ke A ek
D S0 P LR 2 T AR L P 2R R AN A
WAL ReI E, BRI s R, KRR
WA, HEifi fa K R A ar U X+ ACT Bk
i, BRI, R RIR IR IR TAEE AT,
{HELRY B v e = Ui Fe b, A it — 2R %
Beclin-1, 3-MST £ TSP-1 J& il 45 3 8 & LAY 5 4f
SPiEE . A E RS X REYI Y FIER,
—=H 5 ACI il e UIAH G .

H W A 5 2 1 Beclin-1 J& T HL A B2 £ Apg6/
Vps30 FEHFEY), FAE T ZE00HFLahikm, 4
RN HBAALLR . MR N, HE P
AWER N, HYSFET-MHXEASE, A4
JHT . 4 A vES S5 A A K e BB,
TEMZ SRS . P RAEARTRE P,
AW 7 & B Beclin-1 f& [ W3 h R AE, 76N
S L PR Y R s i~ B I v 38 W T
iR A A 15405 R A R . A AR Y

a5 PI3K Al Atgld 25 G RpLitath A WEt e A
5 RS, SRS R 2 A0 A i O
AR & AL T H 5 L7 Beclin-1 BH & i FA7IG
2, H Beclin-1 XJ 2 FET HAT 5 =5 09 T A,
PR HSBETGEXREY), nERNHLEE B
ORHETE Y 7

BN R RS AW (3-MST) RM& RS
AR A B LA (H,S) Rtz —, &
TR TR A RGN P, ACT B R Sk
IRSETT fith e — ZR 91 SRAE G I o, M S AR L A
HF 3 3-MST i PE T . 3-MST/ H,S i# #§ 32 F,
Gl 3-MST K H2S /F-F#AE M, A ek
ACT B I 3E 3-MST B 5 FRAK, LR 5 A8 5 i i
SRR . M fnegE, HoKF@ LK, H
HRREGBETGHIRR . AFREER TR ACI
B MLTE 3-MST kARG, BlE B3 11
IEIASBIFEAG, FLAET B B A7 G 3 T R o il
W, ARHEANSYE T ACIR R4, K&, mH
W5 B FH WG %A E. EHEMEN ACI B34 M5
3-MST 7K - P AR AT iE /& ACT 523 ik 45 27 fle i, 25 480
fith & — R AV E AR AR PR R L, HE I AR i R
e R EZ R E AT, it FEAK 3-MST 364 . BT
3-MST/ H,S il #% 4, il 3-MST B4 A% .

B HURAE T -1 (TSP-1) JB T TSPs FIEM
Bz —, FAT S b e A AR S 2 A
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S ANERGR . HEEE . AR I R R AN [
VEH " Ao ™ R TSP-1 & F 48 A il 5],
A RELT I/ AR R AR N B RS | AR R
ARAVEM. AR Y SR, shikos Rk i
FeBE N TSP-1 & & Wby, Hoalge & 44 1M/ Mk
BhBFF AL R AT B, TSP-1 2 1 i e FE2 B A8 BIL
ATREA ST, H—J& TSP-1 A 5 4R 42 A JE A I
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TE AR N R e ke, i o | S A A A R A
Jei o BT AT REAE T TSP-1 3 i il fofe i 45 A4 %,
PRI M/ RS AERER, I AR i S BB
o i N S PiE AN B

Be Ak, A5 T AL RE 73 Hr 7R Beclin-1,
3-MST HI TSP-1 X} ACI 3% JE T~ ¥ F A7 5 i 1
AN, IR =H 5 ACL kA4 . K]
XK. TR, =FBE2WHY AUC & TAE— 5
fabR, =BG R AT R U 54
VA, SRE RSP RO RN, TR Sl RR AT
BT Pt A I | Bl B 1S
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