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Abstract: Objective To examine the relationship between serum YKL-40 level and cerebral hemorrhage volume and nerve function
damage, and to identify the risk factors that influence the prognosis of spontaneous intracerebral hemorrhage ( SICH) patients.
Methods Patients with cerebral hemorrhage in the basal ganglia region (100 cases) were assigned to the test group. Based on the de-
gree of nerve injury, patients were further divided into the mild injury group (n = 30), moderate injury group (n =46), and severe
injury group (n =24). In addition, patients were also divided into mild ( <10 ml) hemorrhage (n =35), moderate (10 —30 ml)
hemorrhage (n=46), and severe ( >30 ml) hemorrhage (n =19) groups according to the volume of cerebral hemorrhage. Mean-
while, 50 healthy individuals who underwent physical examination during the same period of time were selected as the control group in
this study. Serum YKL-40 levels were measured on days 1, 3, 7, and 14 post-admission, and the prognosis of patients was evaluated
using the modified Rankin Scale at 3 months post-admission. Independent risk factors that affect prognosis were analyzed by multivari-
ate logistic regression. Results  Serum YKL-40 levels were significantly higher in the test group than in the control group (P <
0.001). Serum YKL-4O0 levels in the mild, moderate, and severe hemorrhage groups were increased gradually in the first 7 days, reac-
hing a peak on day 7, and then decreased gradually (P <0.05). In addition, serum YKL40 levels were significantly higher in the se-
vere injury group than in the mild and moderate injury groups (P <0.05). At 3 months post-admission, 54 patients showed good prog-

nostic outcome, while 32 patients showed poor prognostic outcome. Multivariate logistic regression analysis showed that age, NIHSS at
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admission, intraventricular hemorrhage, and YKL-40 were independent risk factors that influence the prognosis of SICH patients.

Conclusions Serum YKIL-40 is correlated with the volume of cerebral hemorrhage and the degree of nerve function injury, and can be

used as a reference for the clinical diagnosis and prognosis of SICH patients.

Key words: spontaneous intracerebral hemorrhage; basal ganglia region; YKL-40; nerve injury; prognosis

B %& % ik 4 Ifil ( spontaneous intracerebral hemor-
rhage, ICH ) 24 (5 I A< W 1) 20% , 15% ~ 30% 1)
ICH B % 2t ™ E sk g™ . BB SRR IT
TR D, Wk T J L Bl i bk R R S Ak Kk
PE AR ST T AR E BT R (LR XE ICH %
HOET 5 Gk = Fp 5 v A9 5309 780 000 K B 1) 3R 97 O
B N REE 39 (YKL-40) 25T JLAE &
BB AL R AE P 7, R BIF 5T 2 B AT A i Y B 3l
Jok ks A B8 A6 B AR, HG 5 e A T T 0 Al
W8 5 0 & A KBRS . H R X AR E S
YKL-40 A 3¢ BF 58 i 8 #L D A S FEZ B YKL-40
S (R N R 2RI N K R TR WS SR R EPSE
Sy ICH Bl PR32 16 B 10 I 42 41 2 WL AR 418 .

1 BREBE
1.1 HRWH

PEHL 2013 4F 6 H ~2015 4 6 J fEfg LI i
B AR e A Be 9 00 & b 1 & b S R T IXK Y ai
BH 100 fl e s 4L, B 58 B, L 42 i, V4
W (58.47 £8.22) % i B E WG4 1995 F 4
] 55 D S M I A 9 2 U S A i I a2 R A o O
2 ffik CT B2 o I I A8 o 2 IR 3R e 1112
filt FRE 1A 5 50 i 75 Ry Xt B4, B3 30 i), £ 20 ],
AR (58.05 £9.03) 2, WAL B H — MG IR
R LR EER FFEFENERZES.

HE BB 7 - A BE B R 3F 6 b 208 ARE M Bk
JER e P 5 5 B B YA T U ) HE SR Y E AR L
JEB e A & b /AR R E B A
B 58 P B e 8 0
1.2 Him=EFHRE

RAELZH AR AxBxCx0.5 58 W&, H
I <10 ml Jy/hiE i ;10 ~30 ml oo i
>30 ml K& ' .
1.3 #HEEEERIRT S

R 4 55 [ 57 1A R 9 BE A Hp i 3 ((NTHSS) 3
SyARUEIC SRR R H P4y ,0 ~ 15 N, 16

~30 SR, 31 ~45 oy EIET L 3 A G
F okt B Rankin H 3 ( modified rankin scale, mRS) 1}
s
1.4 HAKESEN

XPHEZH FARR Y K A T RMWESH 1.3.7
14 d SRAEF KM S ml, P2 35 25 R4 .

KRR MLAE 2000 r/min B0 5 min, I MM 7E
B - 80°C R AF . A ELISA W4 J¢ .0 ¥ W & 1ML 15
YKL-40 7K,
1.5 {EEEETERBEITMG

MG B A Vi 1l va 97 46 m L, BT A AR A B
L5117 o 12 SO T D SO e B [ T
HERIT

3HfE X B B AT U, A 86 ] B E
g6 M I 2Bl 17, mRS < 3 43 O T e R4, 2t
54 {5 ; mRS >3 3 oA Fil G A R BsE T, it 32
il
1.6 SHitzAHiE
K SPSS 17.0 Ge it 2= 84 3 #r o 4% 447 1E

B BT SR T, DL+ R (T £ 5)
Fom. HHRERE A R, R R R

%, WG I 2% K A Logisties M4y #r. P <0.05 K
ERAGI L,
2 BR
2.1 MRAESLIGAIMF YKL-40 7k F bk &
PIA IV YKL-40 /K 7 AH bE 8, 92 50 4 &8
[(431.5+120.8) peg/L] W& & T X4 B H
[(80.5+53.2) pg/L] , ZRAZITFEL(P<
0.001),
2.2 AEMEHNDEEEASEREMLDF YKL-40 7k
F b
3 AN [A] O AR IV YKL-40 /K OF 76 & 9R
TRNBETE,H T RBR &, J5 88T ;K
2 ] B OYKL-40 7K P F i & f 0 & i
H,EZRAGRITFEX(P<0.05), L1,

- 225 -



Journal of International Neurology and Neurosurgery 2016 ,43(3)
*1 FAERHDEZREREMEMLE YKL40 K FELLE  (pg/L;x +s)

Tt B 1) %% %1% %3 % %7 X %14 &

NE 35 235.1 +£43.2 266.2 +50.2 274.5 £51.8 198.4 +£20.9

i R 46 285.0 £66. 6" 335.4 £70.8% 379.6 +69.5° 244.7 £48.5%

XEthh 19 384.3 +75.1" 457.5 +96.2" 479.3 £114.7" 372.3 +60.0"

Eia b Ed iz, P<0.05;b A5 P B hmks,P<0.05;¢ A 5% 7 R4, P <0.05,

2.3 #HERMAFEEEEARBMBELE YKL-  ERWK 7 KNEZEHE & BE, % 7 Kik5 g
40 7k F Lb 8% {8 ; 5B 2 DO BE 0405 41 R I T YKL-40 /K 78

AN TR #f 22 Ty e 45 R B AR B LT YKL-40 /K

BEFHRE RERGACP<0.05), K2,

R2 AEAHZRGEEREARMNEME YKL40 KFELLB  (pg/L;x +s5)
A 2 A5 ] 3% %1% %3 K %7 X %14 £
BE 30 212.7 +33.5 254.1+41.6 270.4 +45.9 190.1 +22.5
¥R 46 333.5 +£54.2% 387.6 +61.2% 421.9 £65.0° 266.3 +48.0%
4 24 408.0 +71.1" 443.5 +83.5 492.7 £95.5" 349.5 +63.7"
Ea NS BERGARE,P<0.05;b h5 P A A, P<0.05;¢c A5 5% T Riki ,P<0.05,
2.4 MERFASHEARE—MARILRE &4 Logistic B354
HWERITAHAMIL, ME A R AHFEEB A ESEKS OR i 95% CI L
N ¥ ‘\*t—;» . . ~ 1. .
NHISS ﬂéﬁj\ JI[LHEMZIS U A0 M B YKL-40 K i S 1.084 1.025 ~1.117  0.000
N o i e BN i E 3.352 1.518 ~7.374 0.003
,%?SL(P<0.05)O nWFE3, YKL-40 0.756 0.590 ~0. 965 0.022
*3 HERFASHEARA—HERLE 3 T

TR  FEREA

AR (32 @i (54%@1) P18
ER(F) 66.2+£7.7 60.6 5.8 0.001
Bh[n(%) ] 12(37.5) 26(48.1) 0.546
B E[n(%) ] 26(81.3) 43(79.6) 0.952
B[ n( %) ] 10(31.3) 21(38.9) 0.622
FfsdngE [ n(%) ] 2(6.3) 4(7.4) 0.849
AR NHISS 334 (4)  14.8 7.6 6.3 5.5 0.000
B G R (g/L) 3.4%1.5 3.2+1.0 0.505
AR BRI () 33.2 4.7 32.7 £4.5 0.625
oo i 4K A2 (ml) 36.7 £10. 1 25.2£9.5 0.000
BB A E(n(%)] 13(40.6) 5(9.3) 0.006
YKL40( pg/L) 340.8 £85.3  232.1£70.0 0.000
G it ( x10°/L)  10.7 £4.2 8.0+£3.3 0.001
2.5 Logistic A HMEFWMAEREMDEERE

P oReS

B2 Bk N R o A 5 R b 22 R A g it o
XN R AN A2 B AT Logistic 2 N & 4 #r,
S5 WOR AR A B I NHISS $F 43 | MY i % A ki
2 YKL-40 & 520 { &R Il I AR 5 TS B Sz

rE

RN R . k4,

N W& E 39 (YKL-40) /2 18-4 £k-7K
ik T I B D 22—, SRR AR RE T AL Y B 41
L S5 40 M K% i A R . YKL-40 1 o — B
T 580 PR T, 76 3k 8 R A 6 B B B B A i 26 o S
a4k s W 2 T AR TP R R AR

Barkay 25" B 58 & B, 20k I R B8 £ 5 Bk o 2F
W7 X YKL-40 & 572 2t B B3 2, 2 2
WK o Jiang S5V 172 4 Ak B R PR I
H LK YKL-40 5 CRP /K 5 B J5 43 # @78, YKL-
40 ANLUAE 2 MBI & 3R 08, 5 NHISS 31 43 &% CRP
KO 5L W] 5 IE A 56, i H ROC il 28 45 B 42 78 YKL-
40 53 HNBFWEARFEEH ML, AR
Xof Gt I AR AN ] B ) YKL -40 ) 245 Wi &k 3,
%7 K YKL-40 KF T EIE(E, J5 2% K, T 14
REF B TRE, R84l YKL-40 /K7 B &
TR R A g A R R R
I3 YKL-40 /K i 5, 5 Park 251 4 18 45 5 2%
Bl 30 WY A S o e A A2 4 4 R R 5 Vs YKL-40
AH G o 0 S A 45 YKL -4.0 3% 3k 98 4% 4% 0E ] 0,

- 226 -



[ B b 225 2 22 40 B 2 i 2016 4F 4543 %

T AT 96K 2% I 2 e I R A

EREi i RN e A = N
i A B4 | T AR SR BT 5T K B, B4 46 MR TR T Il
98 2% K T B AR 4 I AE 4 R AT W R 2 B o AS BF
F i Logistic [8] U943 #7 B 7% , YKL-40 J2 19 % TE i
I 2 S S B & 15 Jang 21 4 GH
L. 55 4h, A BF 50 45 5 87, 4F % | I 0 A i
% KA Be NHISS 343 75 J2 i 1 28 & 541 (90 d)
G A B ol Sz B %, 5 E N Ak R E A
W E R B, AR > 65 B R TRE
EHGIN AR W X R e 28 8 S S L 5
Ja AR R R O AR BE ST R S R B4R O
i 66.2 %  ARESEFMEREMETR. B 5
B i1 &2 fie 22 R MOF RIER Z A K.
L ARG 3 e T O e L, S B0 A A BF
2 BHL , A RELE B AR K T R, 4K T PN T T O S
F U A5 S5 R B A B RS K I 35 4 5
BHEBE" .

YKL-40 & 202 i 353 45 76 LA 32 % 45 . @
i+ L 3535 T B2 5 /0N TS S5 40 M 3 Ak % 5 YKL-40
W4 22, B R A 5 1 R AL R 0 D 4 A s R
M . @YKL-40 A 3 5 p38 MAPK 3 % |
PR 4 T 19 2 35, 4k & AR A S 09 0 8 2 I, fi
F 2L e 9 L G K T T %, S B0 B 4

Ze TR, BRI YKL-40 1 3 e B TR R
B i O I 20 A i 45 40 R B O T A 4
M T Ay Jil ¢ 0L 69 1 D 36 7 e T U5 3 A 5 418 7 1
% o

ABFFE A AF A — 26 5 FR P, 8 4G, — 26 it
B B g ka2 U5 0 N BE T B A SN B
115 207 BT AR AR 9 A AR YBT3 L5 46—, I i
ML 5 O i A AR A £k S b R S O 15 I Ak e U 1
fi W BT AS B 98 R G i L A A
5 YKL-40 2l 5 3 748 & % WS 1k 51 .

Z % X #

Roger VL., Go AS, Lloyd-Jones DM, et al. Heart disease
and stroke statistics-2011 update ; a report from the Ameri-
can Heart Association. Circulation, 2011, 123 (4) ; el8-
e209.

Qureshi A, Mendelow AD, Hanley DF. Intracerebral hemor-
rhage. Lancet, 2009, 373 (9675) : 1632-1644.

[3] Hwang BY, Appelboom G, Ayer A, et al. Advance in neu-

roprotective  strategies : Potential therapies for intracerebral

[4]

(5]

(6]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

- 227 -

hemorrhage. Cerebrovasc Dis, 2011, 31(3) . 211-222.
Morgenstern LB, Hemphill JC, Anderson C, et al. American
Heart Association stroke Council and Council on Cardiovascular
Nursing. Guidelines for the management of spontaneous intrac-
erebral hemorrhage : a guideline for healthcare professionals
from the American Heart Association/ American Stroke Associ-
ation. Stroke, 2010, 41(9): 2108-2129.

Semon WU, Lung AH, Shih TC, et al. Circulation YKL-40
level , but not CHI3 LI Gene Variants, is associated with ath-
erosclerosis related quantitative traits and the risk of peripheral
artery disease. Int J Mol Sci, 2014, 15(12) . 22421-
22437.

Hussein HM, Tariq NA, Palesch YY, et al. Reliability of
hematoma volume measurement at local sites in a multicenter
acute intracerebral hemorrhage clinical trial. Stroke, 2013,
44(1).237-239.

Miyamoto N, Tanaka Y, Ueno Y, et al. Demographic, clin-
ical , and radiologic predictors of neurologic deterioration in
patients with acute ischemic stroke. J Stroke Cerebrovasc Dis ,
2013, 22(3):205-210.

Broderick J, Connolly S, Feldmann E, et al. Guideline for
the management of spotaneous intracerebral hemorrhage in a-
dults ; 2007 update : a guideline from the American Heart
Association / American Stroke Association Stroke Council , High
Blood Pressure Research Council , and the Quality of Care and
Outcomes in Research Interdisciplinary Working Group. Circu-
lation, 2007, 116(16) : e391-e413.

Bonneh - Barkay D, Bissel SJ, Kofler J, et al. Astrocyte and
macrophage regulation of YKL-40 expression and cellular re-
sponse in neuroinfammation. Brain Pathol , 2012, 22 (4) .
530-546.

Bonneh - Barkay D, Zagadailov P, Zou H, et al. YKL-40
expression in traumatic brain injury: an initial analysis. J
Neurotrauma , 2010, 27(7) : 1215-1223.

Michelsen AE, Rathcke CN, Skjelland M, et al. Increased
YKL-40 expression in patients with carotid atherosclerosis.
Atherosclerosis , 2010, 211(2) : 589-595.
Bonneh -Barkay D, Wang G, Starkey A, et al. In vivo
CHI3L1 ( YKL-40 ) expression in astrocytes in acute and
chronic neurological diseases. J Neuroinflammation, 2010, 7
(1).1-8.

Jiang YX, Zhang GH, Wang ZM, et al. Serum YKL-40
levels as a prognistic factor in patients with intracerbral hemor-
thage. Clinical Biochemistry, 2014, 47 (18) : 302-306.
Park HY , Jun CD, Jeon SJ, et al. Serum YKL-40 levels
correlate with infarct volume , stroke severity, and functional
ischemic PLoS One,

outcome in acute

2012, 7(12): e51722.

stroke patients.

Sorimachi T, Fujii Y. Early neurological change in patients



Journal of International Neurology and Neurosurgery 2016 ,43(3)

with spontaneous supratentorial intracerebral hemorrhage. J

Chin Neurosci, 2010, 17(11): 1367-1371.

traventricular Extension in Intracerebral Hemorrhage. Neurocrit

Care, 2012, 16(1): 102-108.

[16] Zhang X, Lu XM, Huang LF, et al. Copeptin is associated [20] James ML, Blessing R, Bennett E, et al. Apolipoprotein E
with one - year mortality and functional outcome in patients with modifies neurological outcome by affecting cerebral edema but
acute spontaneous basal ganglia hemorrhage. Peptides , not hematoma size after intracerebral hemorrhage in humans. J
2012, 33(2):336-341. Stroke Cerebrovasc Dis, 2009, 18 144-149.

[L7] PR, BB, 20k, 5. B & PRI i i A B 2= 0 il [21] Sasaki N, Sekiquchi M, Kikuchi S, et al. Effects of asialo-
ARl O [ 2 Tl S 23 N S S S erythropoietin on painrelated behavior and expression of phos-
2011, 38(5):409-412. phorylated - P38 map kinase and tumor necrosis factoralpha in-

[18] Rathor MY, Rani MF, Jamalludin AR. Prediction of func- duced by application of autologous nucleus pulposus on nerve
tional outcome in patients with primary intracerebral hemor- root in rat. Spine, 2011, 36(2);: 86-94.
rhage by clinical - computed tomographic correlations. Joutnal [22] Rodriguez-Luna D, Rubiera M, Ribo M, et al. Ultraearly
of research in medical sciences, 2012, 17 (11) . 1056- hematoma growth predicts poor outcome after acute intracere-
1062. bral hemorrhage. Neurology, 2011, 77 (17 ). 1599-

[19] Sykora M, Steiner T, Poli S, et al. Autonomic Effects of In- 1604.

EERSE

R [ 52 08 I I = 26 R R 4 R O ML A2 LA BB ) B R B A, I B 2 2 i 2 AP B2 R B ) BLE A &

99 g R I O A A R W RO % F R R R g B, R )T RO AR R A A SRR,
2016 46 H 1 H I K b 2 K At 9% HTIE 20 DR 48 52 kP Itk BB A AR

R B R A URE S 2 AL AT R 2 R

FFRRAT v B AR R AT B Oy A R 28 W) S U o S AT
B S:18076101040004363

- 228 -





