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Relationship between serum level of repulsive guidance molecule a and poor

leptomeningeal collateral status in patients with acute ischemic stroke
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2. Key Laboratory of Laboratory Medical Diagnostics ,Ministry of Education,
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[ Abstract)Objective . To investigate the relationship between serum level of repulsive guidance molecule a(RGMa) and leptomeningeal
collateral status (LMCs) in patients with acute cerebral infarction. Methods :This study included in 96 patients with acute ischemic
stroke with middle cerebral artery occlusion,and meanwhile 33 healthy controls. According to regional leptomeningeal collateral
(rLMC) score,they were classified as poor LMCs group and good LMCs group. The serum RGMa levels were detected by enzyme-
linked immunosorbent assay (ELISA) test. Multivariate logistic regression analysis was used to examine the independent predictors
of poor LMCs in the patients. The receiver operating characteristic curve (ROC curve) was obtained to explore RGMa levels in
predicting poor LMCs. Results ;Serum RGMa levels in poor LMCs group[5 588.8(4 247.9,10 311.5) pg/mL] were significantly higher
than those in good LMCs group[3 103.9(2 096.5,3 970.2) pg/mL] as well as healthy controls[3 528.6(2 801.2,5 328.5) pg/mL] (all P<
0.05). Based on the ROC curves, the best cut—off point of serum RGMa for predicting poor LMCs was 4 197.745 pg/mL,and the
sensitivity and specificity were 76.5% and 80.0%, respectively. The logistic regression analysis showed that RGMa=4 197.745 pg/mL
remained an independent predictor of poor LMCs (OR=0.119,95%CI1=0.030-0.469, P=0.002). Conclusion ; Serum RGMa is an
independent predictor of poor LMCs in patients with acute cerebral infarction.
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F a(repulsive guidance molecule a, RGMa)7E LMCs
AR AIS-MCAO M LB AZ AH M (periph-—
eral blood mononuclear cells, PBMCs) "1 K0 i I
PO, SR, RGMa 78 £ LI A0 736 I DL AN T
5 BAN LMCs ARSI RWIFAR WAHRE, K,
ARSI RN AIS-MCAO F IfLE RGMa 7K,
SIPTIE RGMa 7KF-5 LMCs AN R 6 22 S HL T
LMCs AN R A HERA B | Ry B v i ) SRS TP A
B ER PR RN A TSR AL B

1 WHRE5FE

ABIFFE R HRTMETE AT, BFA e B 75 A
ARG 25 51 23 AC B AR UE | T A A S A ARG A
T AR NS RIN AN B E,

L1 Bt %

A 2017 4F 1 12 2018 4F 12 F B PRBERIR Ml o
—ERBEIZIA M AIS-MCAO 5% 96 i, Brf & 1T 28k
B HLIBTZ $1 48 (computed tomography , CT) & 3k 23 CT
L4 A% (CT angiography, CTA) KAy, H & A AR . DAF
i%>18 % ; QUIHHIZ WA & IF KMl 3l ik M1 BL + 454 3l fik
P ZE R SRR BE ; QT A B T R BUAE IR 2 31K 25 e
(B (]38 /N T 24 by @ R SR AL ZS 8 N5 283 0 ) 2
P s QAL A M [ PR AR ST 12048 p SR A B L
6 6 Ik %5 72 (intravenous thrombolysis, IVT) #8276 97  #HL
MHRAE (endovascular thrombectomy , ET) B 5FIGYT , ELAEIR
YRS UMAR AR . HEBRARIE : D ABERT Sk 52 R
FEAE PP I 5 R 1A il 5t 1 A A 5 (D)0 P 3 sl A ™
R GG (U013 G B0 ) s @G B B
PRGBS MY ; O KT s 25 WS ; @ A e
7SRV 7 RSl TR ae SN CIRD B I AN REREZER X
PSR RGBS S, IEAT G R HERR AR 4 e 1A
i 33 M0l AEAF I R I RG B 1T, f R AAKS 5 5 AR A
PEHC
12 B3k
12,1 WRRBERE 38 i 1 R A SR O I3 1) Jr i WAL il
A AR E A DGR R FORE, G AR AF IS M BEAT: sl (e il
JE BEDRI R IUAE 5 B AR ) R 24 50 (il /i SR A 5
PUBEL) WS A BE I 5 i | s KR LT 4R 1
JEK LA BGEAR SR CT B3k 3 CTA) . #% TOAST
(Trial of Org 10172 in Acute Ischemic Stroke Treatment ) #r i
X AR AEEA T PR 2 RS, SR 56 [ [ 7 T AR RS e i 2 o
7 (National Institutes of Health Stroke Scale,NIHSS) -/}
FRASEAE R P 2 D BRI ™ R, A SR A S BE il
5% NIHSS BF43 . R Rankin 72 (modified Rankin scale,
mRS) AL B HH BTG RE T TR E A 3 > e X =i
17 mRS P4 VNI R F TS e bR . ITATF I H 1 4
MZENBHBE IS SR, BF A A0 HEsh s B
PRI | ILRG S S5 35 H R 12 748 ma AR 2 T

1.2.2 DRI ANBEN SZAGER (regional leptomeningeal collateral,
tLMC)PEor Sordl BT A & ABE G 37 BR AT GE Discovery
CT750HD 583 3k i CT P-4 Bk B8 CTA Kt FIHSHL
SR 100 KV SR A HLUE Y 120 KV, A 358 B
120~300 mA, % 0.4 s/, JZJE 5 mm, R 0.969,FOV
25 emg XFECH] AR PER K 28R IE AR DK TE S, R 4.0 mlUs,
Xof e (i 4E 5 370 mgl/mL)70 mL A2 2EBEER 7K 50 mL, —I%
PESER A Bk 2SI Sk SRS kT4, CTA 45,
i1 1 A HOHFHE A 5 U 2 2 E 20 mm,

i MG 373 RGN S8 S P N S A PRAR
Ao IR BRI SO B2 (LM P2 <10 53) Al
BN 52 R AFA (xLMC $F53>10 43) . Finf A8 7 A )
VAR 1 AR A RRBE IR 1 44 40 28R A B I 57 56 B
VAl RSO OS5 e Lk Akl
1.2.3 AL RAE K RGMa S FUACHAN B 7 BIA A B
LU RIR AR R IKIAL 5 mlL, fi R AR 5 (ARG of il BRUHG
23 I KL . ZE3M I 30 min IS0 (49C .2 000,15 min)
I3 ML , -80°CAIRIR Ak A7 , ik ML S 52 VRl

K DuoSet®BEHRE G2 K B2 58 (enzyme—linked immun—
osorbent assay, ELISA) i #fl| £ (R&D Systems,Minneapolis, MN,
USA) KN I RGMa 2 /K-, B4R ™A% 2 B ) G i W -
P47 o R EnSpire™ Z I HER#FRY (PerkinElmer, Singapore )
iiﬂiﬁ‘ﬁ%‘fg(optical density, OD)fH,
1.3 %itFam

R H SPSS 23.0 FA XA TS5 70 THERHA
AERS B R LE (%) B (%) 2, THRE ORI R + ARtk 22
(% £5) B My(Pos, Prs) F7m o LRI 225 OBOR e 22 A8 B ST
FEAS o K38 N 3R T7 25 0 T AR S BG83 2 BERER
ROTRE R EFR ALK logistic MIHAAL 47 5 KK
HEA SR ZSARII P R | 221 32 TARHRFAE B ZE (receiver
operating characteristic curve, ROC 14 ) LIPEA RGMa il 4k
IR RS SAGFRIRZS I BE T . A58 7K T 2=0.05

2.1 —HRTH

LA 96 f] AIS-MCAO B [42.7% MLtk T3 4E %
(67.7 £ 12.1) %1% 33 Z{EREXTHRE60.6% 4 &k | F-HI4F#E
(62.8 +10.6) %], AIS-MCAO H#E 1,51 {4l LMCs A E 45 {4
IMCs R4, LMCs AN ELZ IMCs B 520 M fidt B o e 20 7 47
W5 P SR AR sk D e T2 AR VTS, (HER
HA S L R BRI U 5 B st AN I /N 24 4 4 P 1) L A1)
2 55 TR T B2 (P<0.05) , T ft SR HE 2 15 g 1l 96 1) B f31)
T REL(P <0.05) (7 1) WEMATIUS I 7, i 854 90 d
mRS P50 4(2,6)55, 44 31 44 (32.3%) 535 B KL A IR IR
HE (mRS<2), H LMCs AR 90 d mRS #F43{5(3,6)
S314 LMCs RRAFA[2(1.5,4) 73 191 R 4% &5 (P<0.001) ; LMCs
ARALH RIFHUE L ER(13.7%) H 2T LMCGs B
W20 (53.3%) (P<0.001) ,
2.2 RGMa T & s I 3k &R Rag & 4
22.1 I3 RGMa 7KF-  LMCs /S B9 L% RGMa 7K -
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5 588.8(4 247.9,10 311.5) pg/mL,LMCs B %420 RGMa 7K F-
A3 103.9(2 096.5,3 970.2) pg/mL, f@HE X 20 RGMa /K-
93 528.6(2 801.2,5 328.5) pg/mL,3 4] HLAAFTESE i1
25 (P<0.001), Hr TMCs AN E41AY RGMa 5 7K1 i
T IMCs R AF41 K f RN IR (35 P<0.05) ;1fif RGMa 5
JKFTE LMCs K441 15 fd Je o BE 41 8] JC 4831 2% 22 5% (P=
0.975) , BLAb M4 TOAST 73745347, KB ks A Ak TR ALCy
TR PERE ZERY B35 10 117 RGMa 7K T-7E LMCs A R4 W] 4 55
T LMCs RAF4H (3 P<0.001) (£ 2),

222 FRBEM SRR R R T 5o 2k
52 LMCs AR AIS-MCAO B SN M-S Z A0 H RGMa
mRNA /KF-4 LMCs RLEF2H A TR (P<0.001)™, BRitk 2 4h,
HRRESHTER, 5 LMCs RIFAAIEL, LMCs A R 4119 51 F
1. RGMa & 1 /K - (P<0.001) . 3k 4% NIHSS 143 (P=0.008)
JA GERFEF 5K R (P=0.040) T %7, 171 < 20 ik ok A s £ 784 fi 45
BRI KA TR (P=0.007) o ARSI FR bR UG b AR
PRSI 3E T i A R Bl PR R KT AE 2 LRI TE
2R (R 3),

z1 —MEM(xx5;n,%)

NEJHE (BMI= EmiN

il : FRILE OB RAR I Bi %) . IRy
215 (S Lk IR MR mARIE G 25 kefm?) AR ey EilRe ey
LMCsR4H (n=51)  68.6+123 23(45.1) 25(49.0) 12(23.5) 12(23.5) 27(52.9) 9(17.6) 19(37.3)  8(15.7)  3(5.9)
LMCs BF2H (n=45) 66.7+12.1 18(40.0) 26(57.8) 16(35.6) 7(15.6) 15(33.3) 4(8.9) 17(37.8) 11(24.4) 5(11.1)
AR FEZH (n=33) 62.8+10.6 20(60.6) 8(242) 3(9.1) 17(51.5) 0(0.0) 8(24.2) 8(24.2)  0(0.0) 0(0.0)
Fiy* (i 2472 3.405 8.993 7.316 13.040  25.593 3.409 1.923 9.119 4.055
PAE 0.088" 0.182" 0.011° 0.026" 0.001"  <0.001" 0.182" 0.382" 0.010" 0.132"
Ha, RABRE R 7 20007 : b RAHR R
Fz2 BEEIMF RGMa K EERERBEMXRM,( Ps,Prs) ,pg/mL]
TOAST43%!
45 — ; Ty A1t (n=96)
KENKHEEREAL R (n=17) D UEERRZETY (n=51) A AR AS I S5 R R (n=28 )
LMCs/ RL2H 11 443.6(9 911.3,14 236.4) 5420.3(4164.2,9 535.5)  5395.1(3 558.9,10 867.9) 5 588.8(4 247.9,10 311.5)
LMCs FLEF2H 3 174.2(2 626.7,4 551.6) 23154(1 682.8,3318.7)  3970.2(2210.3,7293.2) 3 103.9(2 096.5,3 970.2)
U1l 8.865 6.213 0.930 5.561
P <0.001 <0.001 0.361 <0.001
#3 IELEE LMCs ARMBEEZESMx x5;n,%;M,( Pys,Prs)]
Ap b LMCsA R4 (n=51) LMCs R4F4H (n=45) U H Py
iy % 68.6+12.3 66.7 +12.1 0.761 0.449°
P (L) 23(45.1) 18(40.0) 0.254 0.614¢
SELRIG IR}
RIRHT mRS 5 0(0,1) 0(0,0.5) 1 109.500 0.717"
B NIHSS $E43 14(11,20) 11(6,16) 786.000 0.008"
B4 e /mmHg 154.0 £22.9 150.4 +24.3 0.747 0.457°
ABEEF 3K T /mmHg 86.3+13.3 80.9+122 2.086 0.040°
RN AT RS S ] /min 438.7(131.0,509.0 ) 370.5(122.5,507.5) 1 020.000 0.349"
12 M1 4 2E 34(66.7) 37(82.5) 3.003 0.083
Kk FEad {7y 4(7.8) 13(28.9) 7.266 0.007¢
R A FE TR 30(58.8) 21(46.7) 1.419 0.234¢
A B /A T i R 17(33.3) 11(244) 0914 0.339¢
WEA: s
f=IINES 25(49.0) 26(57.8) 0.736 0.391°
T R IR 12(23.5) 7(15.6) 0.958 0.328
WA 12(235) 16(35.6) 1.674 0.196°
F 8 27(529) 15(33.3) 3.735 0.053¢
N (BMI=25 kg/m?) 9(18.0) 4(89) 1.566 0.197¢
UELES 19(37.3) 17(37.8) 0.003 0.985¢
i MRS 8(15.7) 11(244) 1.155 0.282°
BUEEIRIT 3(59) 5(11.1) 0.856 0.355¢
SRS R AT
FG B/ (mmol + L) 8.2(6.5,10.2) 6.6(5.4,10.1) 884.000 0.053"
LY (g 1) 31+1.0 33+13 461.000 0.865"
(RS 1/ (mmol - L) 27+09 23+08 1.755 0.085
JRER/(mol - 1) 311.4+93.6 281.6 + 85.0 1.284 0.204°
RGMa mRNA 7K -8 40(1.5,17.6) 09(02,5.1) 646.000 <0.001"
RGMa /K (pgemL) 5588.8(4247.9,10311.5) 3103.9(2096.5,3970.2) 453.500 <0.001"
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223 FRREM SARASA BTN T SR A logistic 119
G0, LR A LMCs AN R AR & DL R R 4387 P<0.05
By LA RGMa 214 =4 197.745 pg/mL Fll RGMa mRNA =
1.748 AR &, W4 Rk B, RCGMa ZE 1 =4 197.745 pg/mL
TG AN S 52 A5 B Ak S T PR - (3R 4) .
%4 AIS-MCAO £ LMCs RR S E X logistic B4
AR b OR (95% Cl) PE
Bz NIHSS $43 0.915( 0.833~1.004 ) 0.061
A BEBT 7K 0.978 (0.938~1.019) 0.280
KBk RERE AL R I 5 4.262(0.898~20.236 ) 0.068
RGMa mRNA =1.748 0.427(0.106~1.719) 0.231
RGMa 2 [1=4 197.745 pg/mL. 0.119(0.030~0.469 ) 0.002

224 ROC L3 i ROC fHZEHIFE RGMa 45 1 Fiil
LMCs AN R (S0P , S (B R hy R A e LU R i K
BT . 45 5 TR L7 RGMa & [ AEFIM LMCs 7~ B (%)
KM (P<0.001), RGMa 25 [ #00 A% fh 28 T 1 FHX (area under
the curve, AUC) y 0.80(95%CI1=0.712~0.893) ,RGMa & [1 7%
M LMCs R BV 5 4 197.745 pg/mlL, R 6503 A =
B3 51K 76.5%F1 80.0%

AN  AWFITHE— 25 L T 4R I RGMa & 115 RGMa
mRNA Tl LMCs A R iR . BEABFSE RGMa mRNA
T LMCs AR AUC 24 0.72(95%C1=0.614~0.823) ,RGMa
mRNA Fl LMCs A R RV 1,748, R USR5
FEOIN N T2.5%F 71197, AR IWIE AUC A5
5+ (P=0.014) ,RGMa & (4 FIll LMCs AS R /9 7ERGEE L RGMa
mRNA H& (& 1),

1.07 v

—RGMa mRNA #ik/kF
g,gl&ﬁ 7K
0.8

0.2

L

0.0

0.0 0.2 04 0.6 0.8 1.0
1-HE5t

E 1 RGMa mRNA KZE B ROC ik

33 i

AIS-MCAO B E M2 INREIR & 22 HAET- %
1o I R Bl KT it AT ZE RS 0 A < G A
B TS AR AR R D e KA L R
F ek £ TS A R O AR S i AT ATS—
MCAOEE Y 90 d mRS ¥E43M 4 43, {0 32.3%M i

FG RS BRI, 1 LMCs A B 3 A BE IR 4
FEEET 90 d B AR A AERE R, B,
LMCs J&HE5E AIS-MCAO B E WG 1Y 8 [ & | i
T T S IS REAS HR 3 LMCs RS B 3 I
J‘*‘%’f)‘([z,lmo

MG BRI 7 FE 1874 41 I #% Heubner fiv 44 ,
JEANE T P ) 5k T T B LA I SR AN TR i X
A IS 1] (AR 2500, T, 20 i JS ) = RS
PSR 3, ARWFSE R HZET CTA (1 rLMC
PR RGPS AIS-MCAO S 1Y LMCs qRZS  rLMC
PP 2 — B 77 £ 5 S TP A B Sz A v
52 PERTIEF R A1 2E B 90 d TR & UIAH G .
rLMC PR 3R B LMCs RS BB 1Y
TG B9 SR, 2T CTA 9 rLMC PE53 3 A RE
B LS B X 28/ N B Sl K )4 42 | TR 3 1o i
SO S 0 A6 A I e 1) 0 T Y R R S %R 7 )
FEVPAG BRI AN SRS 12 A, 5 B T A
F—E IR E B BC A B, LR &R DL G A
T AR I NS AN () R 8 52 W) A% B DA 25
o R, AN SEAR A DAk FRE 0 500G ) =2 bk
BAEAE—EBBG B AT TR M4 VAT 7 I A 23
DA %) 2 o P T 2 e A 2 A0 2 PR 25 %
BT R R CHE ) R4, 0 & T4k B
KB D 2EAr S, LI R AIS-MCAO 3 LMCs
RS VAR 0 KPR e 2

RGMa S i S0 I IR LIS 490 Pt J 1) 2
F, I HIHFIE & B, RGMa AU 54 2 5040
LB FE b BEBE RS A o8 T n) A R pR 28
ARG LB AR RN EMZRGE )G, £ 550
SN ZR A A T S B N DA R A ) i A P A
A5 TR AL AR I B I 22 O M R AL A5 AE PN Y 22 il e X
M2 RGP REZFER , R IEA R AT
3B S ARR Ok W FSY & B RGMa 5k
I A 2w A S A7 A S T 8 DDA S ¢ R s i - T
FA07AT L RGMa 7E M4 P9 K A g 235 . i
20 BR 9 B rAd—shRGMa #4745 %P RNA T3k
RGMa fifi 3R] J5 |, Bl 1 DX A4 afn 85 450 e B i 44
2 | L7 N B 20 B e i, | ph 20 D RE A S ks,
B RGMa 75 i sk i f ) =2 g <7 v o] (e 4 3 6 v
R RTIATSE & B LMCs AN R AY AIS-MCAO
FBE SN LA 4 RGMa mRNA 7KSF-BH 52
ThEm, AW HE—HUESE LMCs AS KB 19 1L
RGMa #FACEFI TR, Fidkg RaE RCMa fE
% 308 3k A2 A5 A 00 A 5 R A IR 3R R g, Hik
TRIKF- AT BB IR1 2 S 2 B S ) < Az 43 () R 3ot
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Z R logistic [B1IHBIAY 5341 75 ,RGMa E H =
4 197.745 pg/mL 7] LAFE Ry AIS-MCAO £ &
LMCs A K (87 37 35000 P55, I L HC S0 14 o ff 3
FLAMNE I RGMa mRNA B IEAh 764
K B Bk s R B Ak 7R RO TR P A ZE R R A 1
RGMa 7KF-7E LMCs AN R4 5 T LMCs R #F4
T At B o R 78S B i R AR 8 19 I T RGMLa
HKFE 2 IR oS24 25 7, BB I RGMa & 1
T LMCs A K 8 & A 1T BE Sk TR s bk A il
AR5 PRI ZERI ) AIS-MCAO 35

Menon BK 256158 i3 4381 206 451 B K i v 3l
ik P ZE BB B B I R SRS & B, AR B AE S i
i PRIR IMLAE 2 TMCs AN R AGA ST Sl R 2 it
Al 15T JB PR A A 30 v 1 e I | e R4k NTHSS F
O3 AT LMCs A R B FE ks R 20 A
PR R AT R IR, e LR NTHSS 323 S A BT 5K
T v P B 2 A S R AT 2% T K 3l ok ok o Al
A A A S B 2 i RSN SRS T4 3 AT RE S R
TNk FERE AL 5 1003 3 7 2 A FRE AR OG , X AP AS
T & T FEFEET AHE T, AT A 2F £8 2 76 i
BB K AETTIE B 0% A O S i gaits), {H 28 2 2R [0
PH53 T, LR R AEARMT T IFEAZ T LMCsAS R
Hy ST faks R 2R

KRIFTASRAFAEAR Z A . OB e B 2B 5 4k
AR, 2RO, LR a8 i REEAR L
HR ORI RE PR ATE 98 E — 25 UE 52 @ AHIESE X 40 A 1L
RGMa 7K AEAR N A sl AR LA — 55T

25 R 175 RGMa & H =4 197.745 pg/mL
A[RERLR AIS-MCAO 45 & LMCs A B9 ar
ToO PR -, T 8 S M BT AT | el R TS
PEAULEE B . (H RGMa 18Fa 5 i A =2 iy ELAARAIL 1 ¥
T B — 038 5 sh W S AN S A T IRAIE

2 £ X M
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