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M AE . T30 - B A R 2 2 B B A 05 BE B i 28 O RE 2020 4F 7 1 —2021 4F 11 HWGA Y 118 il AIS 235 i
BilZl (AIS#H) . HR¥E3E [ [ 57 DAERFSE Bezs b % (National Institutes of Health Stroke Scale, NIHSS) 1Al H 3 1)l 3)
REBUNG 0, I B35 4 R FE A e T RE BB R vh T R Bt o R IR A e PR PO 5 5 AR I B 133 491 A ) B
KT ELISA A 2 47 10078 ¥ e K - o >R JT] Spearman S5 G0 AR DG L 43 BT Al ATS F 35 103 B E B A S5 L 42t . =R
IR . M8 . NIHSS ¥4 Z [al AAH etk o 2 Z ik E BRI (receiver operator characteristic curve, ROC k), 43
BT L3 P B AT % ALS (12 W (B . B BRI 2R Logistic 43 BT 45 R oA ST 2 18 LI IR WA Z 1 & Logistic [l RET
L5 - AISHALI B M B K4 2 960.01 (1 .557.99, 4053.70) pg/mL, = FXFHR419821.02 (391.29, 1752.70) pg/mL,
LRGSR L (P=0.000) . Spearman AHICHEHT B A%, ALS B M i B B BE/K F- 5 NIHSS PE4r 2 f ko6 (= - 0.216,
P=0.019), 57sJE MR IEAESE (5=0200, P=0.030), SR, F# . AR EENE A K A RE RS KOE K2 7 R I
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H, ZRAGIMFE L (P=0.034), ROC MW R, I B REEGEK -2 ALS 8B {E ) 1 856.49 pg/mL, Hh4k F ik
0.777£0.030, H:95%CI} 0.718~0.836 (P=0.000), £ [H % Logistic [8 44387 7% , 1L B el ACETHi [ > 1 856.49 pg/
mL, HAE (odds ratio, OR)=6.980, P=0.000]. ®Ifil/E (OR=5.382, P=0.000). ¥}JRJK§ (OR=2.453, P=0.040) &%k
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[Abstract] Objective-To examine the level change of serum renalase in the patients with acute ischemic stroke (AIS), and analyze
its role in evaluating disease. Methods-A total of 118 AIS patients admitted to the Department of Neurology, Renji Hospital,
Shanghai Jiao Tong University School of Medicine from July 2020 to November 2021 were enrolled in the case group (AIS group).
The patients were assessed for neurological deficits according to the National Institutes of Health Stroke Scale (NIHSS), and were
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classified as mild and moderate-severe neurological deficits. Another 133 healthy people who participated in physical examination
in the physical examination center of the hospital during the same period were selected as the control group. The serum renalase
levels of the two groups were detected by ELISA. Spearman's rank correlation analysis was used to evaluate the correlation between
the levels of serum renalase and gender, age, fasting blood glucose, blood lipids and NIHSS scores in the patient with AIS. The
predictive value of renalase expression level in AIS diagnosis was analyzed by receiver operator characteristic (ROC) curve. The
factors that were statistically significant in the results of the univariate Logistic regression analysis were included in the multivariate
Logistic regression model. Results- The level of serum renalase in the AIS group was 2 960.01 (1 557.99, 4 053.70) pg/mL, which
was higher than 821.02 (391.29, 1 752.70) pg/mL in the control group, with a statistically significant difference (£=0.000).
Spearman’s rank correlation analysis showed that the levels of serum renalase in the patients with AIS were negatively correlated
with the NIHSS scores (r=-0.216, P=0.019), positively correlated with the serum fasting glucose (+=0.200, P=0.030), and not
significantly correlated with gender, age, low-density lipoprotein levels, total cholesterol levels, and the presence of hypertension,
diabetes, or coronary heart disease. Serum renalase levels were higher in the AIS with mild neurological deficit patients than those in
the moderate-severe deficit patients, and the difference was statistically significant (P=0.034). The ROC curve showed that the cut-
off value of serum renalase level to diagnose AIS was 1 856.49 pg/mL, the area under the curve was 0.77740.030 and its 95%CI was
0.718-0.836 (P=0.000). Multivariate Logistic regression analysis showed that elevated serum renalase level [>1 856.49 pg/mL, odds
ratio (OR)=6.980, P=0.000], hypertension (OR=5.382, P=0.000), and diabetes (OR=2.453, P=0.040) were risk factors for AIS.
Conclusion - Serum renalase level is significantly elevated in AIS patients, and negatively correlated with NIHSS score. Serum
renalase might be a potential biomarker for the auxiliary diagnosis and assessment of AIS, providing new ideas for the assessment of

stroke disease progression and precise treatment.
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1.2 AIS J% B 22 2 RE BB R L PP AN

AIS [EE ARG H R A 28 R B AR 4l 5% [ [ ST
T A= WF 78 B 2% B % (National Institutes of Health
Stroke Scale, NIHSS) Xf . #h 2Dy B HLAE LE1TIF
4o NIHSS 43 E G BN 0~42 4y, MUK WS
SEREVE . BEOL. TRE. LT RGzsh . MAIEsRE g,
BEE . TRT  M e BEAGN Z A AE T TR ALS SR T
WO, B0 S Rt D BRI . AR
1 AIS JBF 7 MR EE M 2 D) Re B (NIHSS<643) Fi
H R R (NTHSS>647) .

1.3 LT P PPk Ao

BEMmFELL 2 319%g 8.0 10 min, RS H )2
1fiL 7% & T Eppendorf & /1, -80 °CYK#H H -7, R H
ELISA 8051 A6 1 775 ' e gk 152 o 1alR) &l 1 i
AN TERAGIRAR (585 EK1951), il

R1 2HBRABLILR
Tab 1 Baseline data of the two groups

Item AIS group (n=118)
Male/n (%) 87 (73.7)
Agelyear 66 (58, 70)
TC/(mmol-L™") 4.74%1.08
LDL/(mmol-L™") 3.06+0.86

FPG/(mmol-L™") 6.20 (5.27, 8.17)
Hypertension/n (%) 79 (67.0)
CHD/n (%) 10 (8.5)
Diabetes/n (%) 34 (28.8)

[l 4 156~10 000 pg/mL, U <4 pg/mL. Kl 4%
P JE ™ S UGB A A TR

1.4 Sl hr

¥ F GraphPad Prism 9.0 R4 #E 17 %54k 70 B I 4
Kl 76 IER S I E i PORH xts oK, 2411 I
B ST AEAS e K50 5 ANATE IEAS 70 A1 19 28 12 50Ok
FHM (Q,, 0,) #/r~, FKH Mann-Whitney U K %
HEAT AT . EPERORIDEL (H2rth) Fom, R Y
R g AT LA o AH DGR 23 AR FH Spearman %5 2R 56
ok Az E R AE R AR il 28 (receiver operator
characteristic curve, ROC k) THE MR M3 B i
KL AIS FUTRME . 2 T B 95%CI. iz
FAIH 3R Logistic 43T AIS FCSE I R R, H5 ALS i
R G 1 5 e TR 3R AR A R 7 BN A 2 [ 3R Logistic
[ AL, P<0.05 %R 22 5 BA G478 3o

2 ER

2.1 SRR RHEER

LG A 118 451 ATS Hu 3 Fl 133 il f XS A . Anke 1
Jin, 2414 L PR L v AR A R S 2R KT
SBE B, 2R TG4 55Xt A
b, AISALmIME . BEIRIG . O B R, 28
W IMBE K B3 T, ERMEARIEE L (8
P<0.05).

Control group (n=133) t/x’/Z value P value
93 (70.0) 0.446 0.504

64 (53, 69) -1.839 0.066
4.96+1.06 1.644 0.102
3.13+0.67 0.636 0.526

5.24 (4.75,591) -5.250 0.000
28 (21.1) 53.854 0.000
1(0.8) 8.899 0.003

12 (9.0) 16.362 0.000

Note: TC—total cholesterol; LDL—low-density lipoprotein; FPG—fasting plasma glucose; CHD—coronary heart disease.

2.2 2 4L ' R K F- b g%
WA Fras, X BE AL B e B K SF R 821.02
(391.29, 1 752.70) pg/mL, i AIS 41 % 2 960.01
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Note: " ’P=0.000, compared with the control group.
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Fig 1 Comparison of serum renalase protein levels between the
two groups

2.3 AIS ALILH ¥ R K P 5 L 2k %8 P . NIHSS

vy A Gk

Spearman AHOCHE AT (F2) BoR: AIS 4L
' e i 7K oF- 5 NIHSS PE4r 2 A SE (=-0.216, P=
0.019), 5258 MpEEIEAHSE (,=0.200, P=0.030),
W AR B IR FKT . IR DL
R AR L e O 3 T B A S
F2 AISAMFEBEEKESELER NIHSS 4 HHEXHE
54 (n=118)

Tab 2 Correlation analysis of serum renalase levels with baseline

data and NIHSS score in the AIS group (n=118)

Serum renalase level

Item
r value P value
Gender 0.049 0.601
Age 0.078 0.399
Hypertension 0.103 0.266
Diabetes 0.066 0.480
CHD -0.060 0.520
FPG 0.200 0.030
LDL 0.024 0.800
TC 0.039 0.672
NIHSS score -0.216 0.019

2.4 A [n] B2 2y Gl S 45URE S 0 ALS S8 L W

R Rl 282 T B8 B A5 17 DUKE ALS B8 73 N ER I fh 22
TREBA (n=86) HMIrhHBEGAT (n=32). fN[El2 T
N, B EE R 2 D) BE B AR 0TS e W K T Ry
3373.87 (1681.92, 4518.70) pg/mL, & T & ¥
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B R 2 644.28 (1 230.93, 3 547.41) pg/mL,
ZRA G FEE L (P=0.034),
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Note: "P=0.034, compared with the mild group.

2 REHEZEINEEERRIZERN ALS BE N F S RREK T LR
Fig 2 Comparison of serum renalase levels in AIS patients with
different degrees of neurological deficits

2.5 N IR K -2 W ATS I ROC £k

HOFE 118 5] ATS H & 55 133 (9l Fje o B 27 16137 5 e
filg 7K T #E 57 ROC My (1€13), 5 g T
4 0.777+0.030, F95%CI 4 0.718~0.836 (P=0.000),
BT E N 1 856.49 pg/mL, K 78.20%, H5FE
70.34%.,
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Fig3 ROC curve of serum renalase level to predict AIS

2.6 AIS Wi mi P 2 5 Br

HRAE AR, K A AR 5% X6 52 43R v K SF-
YUz Wl 21 RN K S e A . R 3 TR, AR R
Logistic 73 7~ ,  IMLIE B Mg ik P FH i (>1 856.49
pg/mL) PIRBA I . PR . w05 AIS ik
HASE; Z I E Logistic M1 7w, B WK VT 5
[>1856.49 pg/mL, LfE L (oddsratio, OR) =6.980,
P=0.000] . @&l JE (OR=5.382, P=0.000) . K% IR
(OR=2.453, P=0.040) ik AISHfERHE,
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Tab 3 Logistic regression analysis of influencing factors of AIS occurence

Univariate Logistic regression analysis

Item
OR (95%CI)

Age/year

<40 1.000

41-50 1.750 (0.482, 6.351)

51-60 1.789 (0.596, 5.373)

61-70 2.619 (0.934, 7.343)

71-80 1.826 (0.585, 5.698)

=81 3.267 (0.733, 14.551)
Gender

Female 1.000

Male 1.207 (0.695, 2.098)
Hypertension 7.596 (4.311, 13.385)
Diabetes 4.081 (1.997, 8.339)
CHD 12.222 (1.540, 96.985)
High level renalase(>1 856.49 pg-mL™") 8.504 (4.807, 15.045)

33

Multivariate Logistic regression analysis

P value OR (95%CI) P value
0.395 - -
0.300 - -
0.067 - -
0.300 - -
0.120 - _
0.504 - -
0.000 5.382 (2.825, 10.251) 0.000
0.000 2.453 (1.041, 5.782) 0.040
0.018 4.901 (0.563, 42.651) 0.150
0.000 6.980 (3.707, 13.141) 0.000

3 idie

HHT, FEXF G R A o iR yT SR I R Rah
D7 e k3 BB S o o A ot A 2
LIATE R 2018) 1 HEFEXT ALS B 76 ABE 25 min 4
AT IR CT AT, SR CT K AF 12 W ATS Y BUR A
(47%~53%), 1 MRISAS . Al EefEdE a1, ik
e R b5 —Fh sk . IR, B TARI B Lk br b
FHT AILS (% B2 Wi AU 1 24 o ASHIFFEaE X 118
151 ATS £ R 133 f51) et BFE X FE 35 1 0t 975 5 M g/ SF- 2k
FTERss, KB ALS 411035 B Rl K7 B B 7, FLR
# NIHSS P43 T i B He it /K P B A% ;. ROC #h 42 43 #r
SN, IV R B K 5 ALS 4l e TR
0.777+0.030; Z[H & Logistic [MJA53 41 W, 5 e il
T (>1856.49 pg/mL) J& AIS Bl fafG R %, 2
71N LT B P T 7K - B AR ATS R 2 I A 1 DA
) EAE bR o

Wy U R B, AE S R B Bk o 4 T i R A
B, I B BT B S R OEE, B
AR LB I 2 PRI R, WP JAE G I . ASHF
FEIR R I ALS B3 20 H S & B /K [2 960.01
(1557.99, 4053.70) pg/mL] Bl & &5 T % B8 40 i 3%
[821.02 (391.29, 1752.70) pg/mL]. H:I+wEryHLHI
AN AR BE A HRGE TTRE S DL R LA Y A K
@ B M R BN L B AN A, AR o
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HERAET PRI LA—Fh o P A SR A A A T i
b, FEd A LB T, a] R A T
PR —RAREIZ S . B Il 1 AT RE T A — SR ARk
CibNCRE R/ 0Y A0 /S R IN IR B R S (T TR R Rl
AT A N ABIRSEAE F  T R
SRR ELISA G 2C50) & (ORI 1 5 M Al Fr) ok 2
ANBEVERA TG B M s P DR, AT TN i
5 I 5 AR L2 I e 4 TR T RE A T v
TG WRIE AR R . O AN IR N A i
W MBI P I X A L e BE SRR, HOKPAE
SE AL P I A g S A A A B B — b Bl A AL
il 20 FERRBR LT L AP R R N RS
SEJEAN 2 AR HE LA B e 1 43 Y o LS vk
JEE AR AN RE TV 1 AL I, 3 RE (e 5 A
G 2o R e S R S OR A 1 LA I
T 4T0 ) 8 Je et 2 WG, T R AR R Y B
WEFELRI AT, I3 i v ) B — A A
I, AL PR ER b L2 M I S 2 LA S
S AU S O 3RS L DBl 2 R o B SR A
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MR RIERIFZ ., SCHLAICH % 5 % L0 3 i
sl (G8i) KB IV B e it 7 T A8 Ak T sz ey g 1
J s RSt D B A IR T S e KT LU B & s
BEC, BEEBIRAERE, B CEGLE 5 BUE A el e
BWTFEIL, HOK-2e Bl I IR 100 F R . HE %5 29
55 2 W B Bl Bt/ K -5 e O A UE AR A — 8 SRk, il
RS RAS B REEEAKCOE TR, 3ok
PR TEMSG N, M — AR SR S R A . AR
SRS, FROTARFTE KB, SAERE . PR BIAR VT B A fek
FREXTRELLAH L, ALS 20 (%) 100375 ' Mg 1 /K SF B2 T v
M S8R REB Y AIS SR AL, PR EMHE
TREEA Y ALS FR 3 I35 B e B K V- BOmi AR . X —
75180 A g S A GE A0 A B e SR AR 28 D R i Y A
(n=32) BIEUD, WREAEEGS TS L WATA . 5
—Jy AR, I B R OF T B S g s 7 T
BE - R A it B SR BT T Sh LR AR A RE T, OF
I R AL 08 2 P S e R TR 4y
NIHSS PP . i B E R B, AR LS
B, L S R o B (RIS R A A, & s
ETEYE N L, B X AIS W TE B — 2 1
PEARHME, PR R 5 i ol i 153405 1 BURR B A . 256
FLAR KA ] T R A I Y ' M KT AL Y 1= s R
H, WA e BRI 2, KR T AT

AT R W, SXTRAMLL, AISAEER
M . BEIRE O BRI N Z2 K Logistic
[ U 23T VR 3 P« W DR R e o 5 567 52 T R 3R
Ja B, OKCOFE R A (T RO g K P
>1 856.49 pg/mL) & ‘E AIS BYHE R Z AR K 1B e bt 20
1 6.980 1%, oy I AR A 2B ATS MR R T i I He
S 5382 4%, BEIRIE A R A ATS I3 02 Ok
JRIR B B 2.453 fF o I L BE DR B A UE S Y
AISH W E, EARPR P WA T RKIE.
Spearman AH CHE ATt WoR LW B R g K 5 25
JE MBS IEARSE (5=0.200, P=0.030), #&/5 AISHE#H
I B R BV 5 R B IAH G . e B s 1 1
RAF 52, B A % H P UE 5 152296545 il
rs10887800 5 1 IR i 3 & A= AIS Ao ARE 58 18 nAH ¢ o
HCX I 775 B K AR A BRI 5 T BEAT B T LB R
s K R A A i XU, (L EL R DB R A R ik — 2
WF5E o LA Lo #r2 B, LT B e il K SF- T BE X2 W
AIS & BAYRVER, RS2 AIS W TE I A Pibs
B . ARWETE S KBRS W ATS B R £ T AL
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0.777+0.030, #§ /K Ky 78.20%, 4 5 K 70.34%,
Ui BT ATS A 85 (2 s ie . AR 5% 1E
AISHH WAERNER, FEAMR T 242l ERA
BASGIE L, AThaeS 8 ABET IR T 2
AKX

AR AEAELL T RBRM . O FEAR%GR D, 7
it 7 2 B I IRIE B G, BFRHERR T 6 )T H A
JRE RGN . TR B YR Sk AR AL
A SR DA R RS D e o R s R R, &
HEA AR B F R D, JCHE T T
RESZ VLR IR D . IR 1 Geit2 ki . @ 1L
o8 W N T w1 =1 R =9 R - S B s 2
BrHAE AIS 2R R TP sh 284k, Joikift—20 i
WAGRE ) . B NIHSS WA A 7E Jm BRPE , AR IEAL 5
PEARESE Y ™ AR B N USRI REfA TR 2T
FE G5t ™ B (H 2 NIHSS P43 A B8 O o @ Fa il Iy
MR BRYE . B AT 0y B e B B 23k 7 (h-
renalasel~h-renalase7), K1 MfE— g M ULV 4 25 15
F {37 7 h-renalasel 2. [R5 JF & B AR EFI
SR D ) 8 X T il T R ) T PR R K
Trepph s M it Dk —20 7 e B R/ A= b
BV

ZE LR, AHESY & B ALS HOE LIS B il K S
T, LT B T T A S — e e A ket R AR )
FralZ W T B2 e AIS . 1T B e il 7K ~F- 5 NIHSS
W RMAE, G568k A v ReA B T IFAb ik 2=
R BT M S R IaRYY, HEARHLRA R
SR ST S0 UE LA B PRAEAS i — 2D IS
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