FR B3 Z IR T A B b L fR o 31 M HE 8 S B & M3E NSE 7K FRIF2 00

Fhkar |, TERYT, TS TR e, 0 a BN 121001; 250 PSR BHR S < BB RN T B 121000)

WE: BY R0 R ZalEd fe 5 B0 f b 38 2 B e A A 2 04 51 P B B3 AL B (neuron-specific enolase , NSE)
KRFHHANGEEL, FiE #2011 F10 AZ202 % 1l ALITEFRRES ZER 66 BIRALB AR L, Hh
F 15~30 mL #9 R JR Mt fn B S 4844 4 7.8~11.1 mmol-L™' B, KA A M B &4 77 A (n=34) &% $Lig J5 tA(n=32), E
5t AL (n=30), AR RAEE, BT EE2h AN 1 RbdE, AT KasE, A ELISA %3 &M % % + NSE #
K, ST A R B AL, BAR R G ST EH G WA R RS, T 3AA MR RRREETTE ER K
BEBTARFEIETMEHIYE 12h A NSE R-FE EF 3BT 44H 5 (P<0.01),78 57402 24h R ZF R4t FEL;
B ELFAAES 3 REBEMEF T TR, FRLFATI RS TETYE, B ESLFEE3d NS FASLFA

WERRAA G ZEL, TdEEFIEHTALEA L EMEF(P<0.01); MbEEHFA21dRHEHTEFTREA, 28d
5 Eg AR E R ARG FEL; FAGITAE) 28 d B NSE KT & T EH T BAP<0.01), L7514 R, %28 &,

W By 2006 77 40 P ARARBR B0 T HLIG 7 41(P<0.01), 2 14 d. 28 d #9874 77 LA 094V 2 S fR BR B3R 5 55 W AL 77 4048
b £ F A it 5 & L(P<0.05), 3 /A BT, 2 4577 40 ADL 4%k £ F A 53t 3 & L(P<0.05), %5t Mt gk &
M 5 R TR A RS TR AN EL, REAZEHREET, B AN Em IR E R ) G gk R b
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Clinical Significance of Neuron-specific Enolase Levels by Insulin Therapy on Stress Hyperglycemia
after Cerebral Hemorrhage

JIA Shujingl, NING Xianzhongz*, WANG Huantingl, SUN Yuqinl(I.Liaoning Medical University, Jinzhou 121000,
China, 2.Department of Neurology, Third Affiliated Hospital, Liaoning Medical University, Jinzhou 121000, China)

ABSTRACT: OBJECTIVE To explore the clinical significance of Neuron-specific enolase(NSE) levels of insulin therapy on
stress hyperglycemia after cerebral hemorrhage. METHODS Sixty-six cases of intracerebral hemorrhage patients whose
hematoma volumes in basal ganglia was 15-30 mL, and the blood glucose was 7.8—11.1 mmol-L™', were randomly selected and
divided into therapy group(n=34) and routine therapy group(n=32). The control group(n=30) were healthy people. Those two
therapy groups’ blood glucose were tested once every 2 h to prevent hypoglycemia. Serum NSE level was detected with ELISA
method. Changes in cerebral hematoma and neurological deficit scores were compared during treatment, and the curative effects
were compared between both therapy group and routine therapy group after 3 months of therapy. RESULTS The
concentrations of NSE in the two treatment groups increased within 12 h compared with the control group(P<0.01), and there
were no significant difference in 24 h. The therapy group reached its NSE peak in the first 3 d and then began to decline, while
the routine therapy group in 7 d. The concentrations of NSE in the therapy group had no significant differences than that in the
routine therapy group within 3 d, but decreased rapidly than that in the routine therapy treatment group after 7 d(P<0.01).
However the NSE in the therapy group were higher than that in control group within 21 d(P<0.01), and had no significant
difference after 28 d. The concentrations of NSE in routine therapy group were higher than that in control group within
28 d(P<0.01). Hematoma volume and neurological deficit scores were significantly different between two groups in the first 14 d
and 28 d(P<0.01). After 3 months follow-up, the curative effects were significantly different between two groups(P<0.05).
CONCLUSION Early application of insulin can protect neurons, improve neurological deficit, reduce nerve cell damage and
brain secondary damage in the treatment of intracerebral hemorrhage, promote neural functional recovery and improve the
prognosis.

KEY WORDS: cerebral hemorrhage; stress hyperglycemia; insulin therapy; neuron-specific enolase
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g £ I 2 Rk DL SOET, 9 PR R B R
AR v Hio O A I LB 19 757 o Schilenk
2RI g, IMBE>7.8 mmol- L™, & A B 1)
RN ES = v N 1N G 11 < I
7.8 mmol-L™" I A W] & TF w5 oo A AT
1.0 mmol-L™" B B3 M nae T )P . Sk K&
WFFT SN, i I o R e e S 2R A T 4
FR I BE7E 4~6 mmol-L™" A B0 38 i 1M i 3h g 21,

AW FE R BB AL B 5 (0 3%, DL 4ot
¥ 57 P 4 8% AL 8 (neuron-specific enolase, NSE){E
Shy G WU 52443 110 25 IR b, 308 ok i S o
I35 NSE AP (AR 5 i P28 £h DL K 3
VEIT WA A 2 D BE BB VY o K B E UG, )
Mreh J, h JE B 2 VA7 T A I e N 38 ot 3
PepbfcHE, 7 FIRARMN .
1 #&RE5HEZE
1.1 R
111 B kb uE I FF A LT bt
@ 2 g I R I, 28 Sk CT FE L, F5 4
2005 4F (P E IR BT VR R ) 12 Wik .
OABEI K IR<12 he @F®S 45~75 %, TEHIAPR .
@2 AR ARISE, mPELE 15~30 mL. G
AL IR X . @R LB <Smm. @
7.8 mmol-L™' < APt J5 ¢ i ML BH<11.1 mmol-L™", ¥
k12T 25 (H (HbALC)<6.8%.

I AP bR ek [F) I R ARAS s 4R
45~75 %, PERIAIR
1.1.2 WU SRR AR HEBR DL R if: D4k
SN ML CAn AT« Bl IKR T N B R
Wi Ay MRS, @G AT, @ 4L
v HEY Lo Q) R 5k L T A B A 0 i L T Th
BEAN AT PEEERYL . HURIRGOW . T T R e
iy HAEWNE OIS I o R GEHI
A A R R LA S M RE R I R . ©
i WIS 2, M S 85 R, nl AT /b I i i
A% . @ILARRE FHOREINE, mEg. B
Pi W FFERAESE . @RI IR P H I 4G K,
R 30 mL. WEFRIETH . @ NI M5
>11.1 mmol- L™ % . @FKJ&H & IMFFIARIT # -
1.1.3 BN G d sl UL EbRidE, 2011
F 10 22012 48 11 HAEL BB e 2 =
B 3L A 66 BN I A, FEBEHLABC R N 2
Y1 BRERFRIRIT 34 1, L3 20 i, 2 14 1,
s BLASI I 252 2014 45 4 1% 31 %45 4 )

PR (52.416.8)% ;s HALIGIT4L 32 fl,
B 17, o154, FRERG46E62)%; 241
PG AR PR R AN B A] LG
FMEER, B RIGITALCE IR 4LvE I A i
NG L AIIEAR S RS =S T E L R o D B
M 3000, HhT 1441, 16 B, FEFRG3.TE
7.2)%, A FEAAE R AR
1.2 BT

B NBLE 2 4R T 4L Z 4% i ) ot ) —
MR IT 7 R (EHE A A R AE AL rU T, IR
FUEEHE ) TLIRIT, TR BHlmiKm . 4t
FEACHLR PP DR BRI, TRk g, e
BIREIRTT o BRI IR T AL H IR T 43k L
AN B 2, BARRIT £y O
AT TS AR R #1801 Ukg “h™', B d:
KA RER] 100 mL, FH Al v S S KR S ik i s
@R/ FE B R I B KR 10 U T fIG Mg
PR A 40 0 T 28 200 god s @FEIRE 2 h K
T 1 VRIARE, K B HIAE 4.4~6.1 mmol-L™, UK
T 4.4 mmol-L™" W5 1EA% F B % 32, LA I«
1.3 IR bR 27 0 e
1.3.1  FEACRAE % NSE (il e s
KIEG 12, 24h, M3, 7, 14, 21, 28 KA
IEERIKIN 3 mL AR SR PTEE, 1 h N R
Ly, I, —40 CUKFRA7F5ll. NSE 4 H
BRI g B S 9 3 MR (BELISA)M e , 7 &
P2 DU 7 B2 K2R AR B == P0G, 20 IR T
PR PR . BRI AR 1 kS, Ak
Han b, PrE AR R IR S %A
1.3.2 AR e R R, 3, 14,
28 RATKAL CT K &, 4% 2 Bk /6 X KAl X il
By > I T O A R AR
1.3.3 MR DREERAITESr N e e oud B A v I
BHETABSR, K 3, 14, 28 RUHTMLT)
REBLIVF 4. N 1995 44 [ 56 DY Jm v 105995 27
S UCHIT PR i 2 o 25 I DR A 8 ) Rt 4o i
PO Bl AR IT ROV e e AT VP o2« AR T VR
N WA TR ER R VR AR U E AR, K
SPEALThAE. HE. SE. BN PN,
FWIs. BATRE Sy )\ TR bR dherm 45 5, K 0
5y, BRPE 0~15 43, W 16~30 4, TEJE 31~45 47,
134 EBEWEHEN A EHE 3 A G UEE
1T H % £ 35 fig J1 (activities of daily living, ADL)%>
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9. ADL p0ik: 14 seWEHE AR 1
Si. BB B AT Mo AR T2 5 A B,
PPimiaE; Vg BRR, (EERFFEIN; VZ:
WHEAPIRES .
1.3.5 MEAMAR KN EE w7,
BFRE 2 h O 1 Rk, oA ORE A, Je AR
B I 8 A
I T =
A ) SPSS17.0 #AFREAT 43 B o X4
PRI HE R, MEEGIESHMH np=5 5
n(1-p)=5 MHERHEAT Y K50, k= ¥R
X s RN, WA IR0 AR BOIAT ST
FEA ¢ K56 s TH 5 0Rk  2HL 0] Bl A8 SR FH = 42
ZEHT, HHATHOCHE 3BT, BL P<0.05 A ZERH
Giih A 3, L P<0.01 4 25 7347 B 4820 Lo
2 #HR
2.1 2 dEHE IBEARL
WEHUREAEVEITRT 7 d R LANE & IR AL GA
SR VAIT G 2, 4, 6, 8 hHIILFEAstk, 2 4k
HAT 7 d IMOBEE Lh R A W 22 R (P<0.05), &5
DR 1Rk 2.

F1 REFBTADESTWL
Tab 1 Changes in blood glucose in therapy group

it ] T T T AR 697 5 MR A /mmol L™
o (A
TE/mmolL" 2h 4h 6h Sh
8.23+1.45
1d - 6.57£1.38 6.03+£1.12 5.84+1.28 5.67+1.17
(ANFBi)

2d 6.91+1.52  5.73%1.32 5.21£1.05 6.03£1.36 5.58+1.21

3d 5.87+1.34  5.18+1.16 4.96+1.35 5.74+1.67 5.07+1.03
4d 5.34+£1.65 4.95£0.87 4.67+0.98 5.54+0.76 4.86+0.84
5d 5.09+0.36
6d 5.23£0.58

7d 4.95+0.65

4.52+0.76  4.56+0.54 4.97+0.83 4.57+0.47
4.89+£0.73  4.78+0.67 5.03+£0.94 4.93+£0.54
4.88+£0.67 4.74£0.83 4.95+0.36 4.85+0.62

w2 FABTARERAW

Tab 2 Changes in blood glucose in routine therapy group

] CEERRIIIR WY M /mmol-L™!
oE
{4 /mmol-L™! 2h 4h 6h Sh
8.67+1.23
. 8.34+1.56 8.21+1.37 7.97+1.68 8.05+1.36
(APBR)
2d 7.93+1.05 7.91+1.34 7.89+1.54 8.31+1.03 7.92+1.21
3d 7.65+1.51 7.32+1.38  7.05+£1.35 7.68+1.17 7.11+1.06

4d  7.03x0.34 6.69+0.98 6.87x0.74 7.54+0.76 6.85+0.84

5d  6.96+0.58  6.72+0.73  6.37£0.67 6.97+0.94 6.53£0.62
6d  6.68+0.73

7d  5.94+0.87

6.35+0.83  5.98+0.5 6.54+0.74 6.03+0.47

5.58+0.76  5.12£0.36  5.87+0.83  5.02+0.03
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2.2 YT ALIME NSE W 1 g

JoE B F VR TT AR R AR AR 12 h
NSE 7K P45 1 0 BT 46 7w (P<0.01), 16974
7624 h WZER LG 4R . B RRITAES
3 RIKBIAE I TF UG NI, WG AR 7 Riks
BN I IFAA T B, R 2By A7E 3 d NS
WITANRZERAEG G RN, 7dES5HM
ML B2 57 (P<0.01). RS RIGRIT4H 21d
W E T IEW AR, 28 d HIEW X4l Z=7TL
vk s AT 4135 28 KIS NSE /K134
TR R (P<0.01), 455 0LEE 3,

=3 1 NSE RE#thix

Tab 3 Comparison of serum NSE levels

I i) NPkl JiE By FiayT a1 HRRITA
ABER(<12h)  10.67+2.15 29.14+2.36" 30.21£2.81"
24 h 10.67+2.15 31.05+2.08" 32.81+2.49"

3d 10.67+£2.15 34.51+2.97" 34.62+2.34"

7d 10.67£2.15 27.41+£2.32M% 35.72+3.05"

14d 10.67+2.15 18.53+2.731% 35.72+3.05"

21d 10.67+2.15 13.4242.61Y? 18.9342.25"
28d 10.67+2.15 10.53+2.64 14.13+2.06"

TE: HIEWAEALE, VP<0.01: HHMIAITAIE, PP<0.01
Note: Compared with normal control group, "P<0.01; compared with
routine therapy group, 2P<0.01

2.3 AYT LI AR AR A LA

ABEMRERIT 3d 5, 2 4LiGyr AL i AR
R ZE R LR AR, HI7 14d 28 d, S
FIRIT A ARFU I BN TR ST, ERE
F(P<0.01), Z5HILE 4.

F4 BT A BRI
Tab 4 Comparison in hematoma volumes between the two
treatment groups

1l i fif A AR/ ml
N Y 14d 28d

25

JBE BRI 41 34 20.86+10.21 18.42+6.08 9.32+2.08" 6.37+1.21"

WHVAITA 32 19.60+11.41 18.93+7.42 13.58+1.89  9.52+1.26

s S MBITA LR, VP<0.01
Note: Compared with routine therapy group, "P<0.01
2.4 IRYTAMME D REBAVE o LA

BT AN R 3 RPN D e 4
LT WM ZE R, A4 14 d. 28 d RS 3RA
J7 20 B 22 D) REBR AR VT 70 B W R T LA b S
A Y278 L(P<0.05), ZERILE 5.
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x5 WHTAWES BEBIT R
Tab 5 Comparison in Neurological function between the
two treatment groups

410 BB ABER 3d 14d 28d
BRI 34 20.25£13.01 16.34£10.97 9.69+9.12" 6.02+6.56"
WREAITAL 32 21.39+£14.72 17.68+10.01 14.28+9.36 9.32+9.16

W ST AL, VP<0.05
Note: Compared with routine therapy group, "P<0.05
2.5 RSV A REDIE DL LR

BB E R A A, 3 AN AR REYS
JBE B 2 09T A5 % VG IT 41 ADL 7 4 b A AT 1 2
P25 5 (P<0.05), S5 I 6 F1K 7.

*6 3MAREkKE ADL 5%
Tab 6 ADL classification after 3 months therapy

ADL 4%

m o
I II il I\ \%
JiE R F R TT 4 10 14 6 4 0
AT A 7 9 10 6 0

%7 B4 ADL 04

Tab 7 ADL classification between the two treatment groups

4 5l %5 34 J1J5 ADL 43 %
R R IRIT A 34 2.13+0.912"
LRI A 32 2.68+0.93

e ST A LR, VP<0.05
Note: Compared with routine therapy group, "P<0.05
2.6 i NSE 5 AR . PP T RE BRI VT
Ir AR LA

gL, G i R MLE NSE 5 A i AR
JANE Dy REGR A PE 3 A A AT W] S AH DG (P A8 501
73 0.003. 0.042, #J<0.05).
3 it

rey AL s 0 S i S8 5 I Y1 LB 84 v ) A
Bowsst s, HAH BN AR R, s T} R
ST i S B R A R T
00 o b o e S SO Y IR R 0 e, T
AR P 2% B 2L 2000 IR I SR BRI T B, D
BRI, A B vy o ot o i 25
P R g S A BORAR N, SRR
e MR AL W] S I ER R 0y, A M e 4, 5 3
HThvsr. mopEssn, Mok E WM, SN
Bz A0 M0 Dy B B A%, AN T I GO A PR e . [ IS
VTR P S 240 60 7 e A 52 e 4 49 3, o o i i
BREFRI 01T, LSRR TR A L Th B Pk 5, 3 R
i 20 28 e i 457 0.

NSE - EAFAE TP 2 7T Je /b 5 (1) 20 SR i 4

R BLAC R 2525 2014 45 4 F155 31 %40 4 )

HOFORHZE 23 W 4 H rr,  IE R L R AR
ARAG, T 9 NSE 22/ Lhifn 40 g b s 30 £ 24
RGBS BRI SRR BE 1 4 i rh
B, NSE AKFTtwr. IR E PN A4 o w]
DN E A N e B
Ingebfigtsen &5 & I 3 o 432 197 18 3 70 7 A% 2
Kb ok R B0, Eai i NSE Jtr, A CT
BN IR R B s # E A CT A A WL 45
{HILE NSE KPR ey i3, MRI s 4,
H 47 5 1R A 28 0KG ph Dl Be R i B A2, s R
W44 5 NSE 7K1 () T v v] B 7 0 155 167 B R
i, 0 FLR R B AR K LSS A7 A R 22 Dy e i
AT TR

ARICEIL AW R 2 410 Hh ifn i 3 i
NSE W JE, I 5267 4 8 G NSE k%
FERR 21 d AT IR 5 0 R ZH(P<0.01), 28 d Ja %
AR IER, WG AWRRLL T R 28 d;
Ji B 23R T 4L A I NSE WRIEERR 7, 14,
21, 28 d WP HHEMRITAR AR EEZER
(P<0.01). FREZFRIAITULEZ MG NSE W T F%
BUR R T A, RIAPRE T4k R R
2 18 5 I Iy %l I R A 52 B 48 76 B s A oA
TVE AT DG o H i & Bl IX ) 48 A ARt ik 2D
MR AR A, AR5 B pE kL A
i A, A B AN SCRT LA B e ot X % 7K S
DRI, o3 ) B A a2, S w4 o 20 i
T4 IR GABA MR, AT AL 1 22 48 i A 1)
GABA & aiTtEr, AP AL B Bk L5 % Ay PR R IR
OB GuaA IO P A= G (L

B )z N TR, R R VR T
R M ILEENER . EE R RS =
TR IR, 1A E F R TR R R IR A
Ak, BA PR E R AT g i
SE FRE IR T 30 TR v ot i b AR K o 28 T R Bl it
PEAr, GRS B B 2 VAT S R I B .
R EOR, R BVAIT AL AR S w4 )
REBRAR VR 20 75 &0 14 d K 28 d I 5 ey A
WEMZE T (P<0.01). ATHE—2DUERT, BRI AT R
PRZ AR TC SR> A M T R I 2R e A i
i) Pt ot fi ZH 2 4, Ca2 B # AR, NO
(R A s 5 o 905 1 o 28 2 K R4 T
Al iE I PI3K/Akt &2 4# JN K1/2. Caspase-3 %511
RIE T, Bel-2 Fi& LTI Z 40 B T,
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