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Abstract: Objective To evaluate the relationship between changes of cerebrospinal fluid (CSF) or blood S— 100
protein (S—100), neuron specific enolase (NSE) levels and the severity of hypoxic — ischemic encephalopathy (HIE),
and to explore the mechanism of changes of these protein levels. Methods Seven — day postnatal SD rats were used.
Their serial blood and CSF S~ 100 and NSE were measured by radioimmunoassay. By using the RT — PCR technique t_he
expression of mRNA for S — 100 and NSE in the brain tissue at different points of time after HI injury was tested.
Immunochistochemical assay was used to investigate the changes of the expression of S— 100 and NSE at the protein level.
Results The values of S— 100, NSE were (1.205+0.183) pg/L and (3.97 £ 0.228) 1g/ml respectively at 24 hours
and (1.235%0.097) pg/L, (3.7610.234) qg/ml respectively at 48 hours in the blood, were(1.28 £0.031) pg/L,
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(7.15£0.717) ng/ml respectively at 24 hours and (1.32+0.097) pg/L, (4.29 £0.144) ng/ml respectively at 48
hours in the CSF after HI injury. The values of S— 100, NSE were increased significantly in both the blood and CSF
samples during 24 ~48 hrs after HI inujry than in the control group (0.645+0.05 pg/L, 3.15£0. 164 ng/ml and 0. 68
£0.059 pg/L, 3.42+0.322 ng/ml respectively). The increment corresponded well with death cell counts in the brain
after HI injury; a peak of mRNA expression of NSE emerged at 24 hours after HI injury, while S— 100 mRNA occurred
at 48 hours. The positive area of the expression of S—100 at the protein level increased progressively during 12~96 hrs,

but the expression of NSE decreased significantly with the lapse of time. Conclusions S— 100 and NSE are senstitive

markers for hypoxic-ischemic brain damage(HIBD). The appropriate time for sample collection is 24 ~48 hrs after HI

injury. The mechanism of S— 100 level increase in the blood and CSF after HI injury is not only due to the leakage from
damaged brain cells but also through a high expression of S— 100 mRNA and S— 100 protein, while the elevation of NSE
in the blood and CSF was mainly due to the leakage from neuronal damage.
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#r 1l (HI)S — 100, NSE 7K F 25 40 B9 #0 #22 L FEH o X
HIBD #2Mith EH R R ENTKFEAMILE

1 ME5HZE

el
HETASDAKR, FHEEI4.542 g, IS
F 3288 Bl FIEERKELE Y IBRM;S-
100 B & Kit Bi # AB Sangtec Medical 2y 8] 7= #,
NSE # % Kit 32 E CIS Bio International 23 & 7= &k
S—100 =¥ £ B4 1gG K ABCRFAEFEE Vec-
tor 2y @) 7= dh 3 NSE B2 313K 7 & F1 & Dako A & 7=
Rt HPREARF P EAETAEYERT
BAFA A& M. 519 F%:NSE: (1)5 -TCGAGGA-
CATCCCAGCCATCA-3",(2)3’-GGTGCGATGGT-
GCTGTTGATG-S’ , 7= 4 & BF 244 bp; S—100: (1)
5’ -GAGCTGGAGAAGGCCATGGTTG-3", (2)3°-
TCAAAGAACTCATGACAGGCTGTGG-5", =¥
E 262bp,
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1.1

KFEFIA L S— 100, NSE &M (BH 6 R); &
AR Z],2,4,6,12,24,48,72,96 h #:1 Ik 41 4R
S—100,NSE mRNA XXM EL(FH8 R),
1.2.2 #@zk mBEMKER S-100,NSE A
HRE S  RE B4 41 S - 100, NSE mRNA #
W, B RT - PCR $#A; 442 S—100,NSE FH 48
MR ik ABC ¥, S—100 B THBRBRE
1:100,NSE $.41 TAEBBERE A 1:200; S~ 100,NSE
WEBRNMEREFEMERRELERGEMITEN
SRS, A 10X 40 Y4 2 30 wm® AR P9 FE M
EH, ‘
1.2.3 #RaoMEs%it$4®  F POMS -4,
POMS - 15 B4, FALBRA « B,
2 HER
2.1 SREHRM (HI) /G M FMEE R S - 100,NSE
b/ x4

MERI1FRS-100ZFHI G 2 hEHEFE,
48hixFEIE, 9% h EXRAERLEEHE Y
NSE /K P2 R 2,7 HI 5 24,48 h 53 R4 1
BREREREHE L, ‘
2.2 HISmMEERET S-100,NSE KEEK S
FE3E -4 BRI B X 1

S-100ZFEHIER~T2h SMAMTET-HE
BEEMAENSEAHI G 12~48 h EEBEFH
*, WFE3,
2.3 HIFARER/EREALR S-100 mRNA B NSE
mRNA RiEHFEL

IE#HEEERS, 105 4 B8 S—100 mRNA
FEHI 6 h REPA B M, 48 h B F 5,96 h 557 58
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HI G LA S5 4L M fE T AR, 25 3L 8989 S - 100
ERFEARNAEEZEAELRUEMAME U G
i i) A RE I T 2 W 9 (3R 5). HI /S 12 h S—100
MR AHREENE R MAREAXHE
Titc 24~48 h FREAE Mg K, RRME HH D
W&, % 72~96 h JLF-4 70 51tk 40 i 0 B 4 18 K
%k (B 1,2);1 NSE fE# & TN & AR E HI
Rt T W5, (6, 3,4)

*3 MA RS- 100, NSE 7K FI 45 MA@ AT %
46 X4
Table 3 Degree of relationship between changes of S— 100,
NSE both in the blood or CSF and the number

of dead braincells  ( r . n=6)
N 4T o #
S-100 NSE S-100 NSE
T r T r
6h 0.711 0.53 0.613 0.59
12h u.lgza 0.925 0.705 0.90
24h 0.891 0.789 0.78 0.78
48h 0.72 0.88 0.76 0.84
72h 0.88 0.70 0.86 0.57
96h 0.376 0.60 0.49 0.124

M1 A HRE72 h 8D KB S— 100 A 8 B RN
( x 400)
Figure 1 Positive immunchistochemnical stain of astrocyte
5~ 100 protein in the hippocarnpus of the contrel group

B2 HIENhHihERSERAERS- 100 BRARAE
g TR 8 o ( < 400)
Figure 2 Increase in positive immunohistochemical stain of
*astrogyte S — 100 protein in the hippocampus
72 h after HI injury

M3 B2 hi§ DX MEIT NSE R T REIT
BRI NSE 5 ( < 400)
Figure 3 Immunohistochemical stain of neuron NSE
in the hippocampus of the control group, and
positive NSE slain in neuron cytoplasm

B4 HIG4 hGEE S HEITT NSE Gm bR amt
5 BE & WS (= 400)
Figure 4 Decrease in pasitive immunchistochemical stain
of neuron NSE in the hippocampus 24 h after HI injury
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Table 1 Changes of S— 100 level in the blood and CSF after HI injury | (z+5, pg/L)
S HI 4
6h 12h 24 h 48 h 72 h 9 h
1 0.645+0.050 0.70£0.060 0.976+0.196 1.205+0.183 1.235:0.097 0.838+0.061 0.718+0.077
t 1.584 3.952 7.106 12.68 5.547 1.836
P >0.05 <0.05 <0.01 <0.01 <0.01 >0.05
e 9 0.68+0.059  0.72£0.065 1.01+£0.185  1.28+0.031  1.32+0.097 0.85+0.078  0.76+0.060
¢ 1.151 4.172 7.181 13.75 4.216 0.23%
P >0.05 <0.01 <0.01 <0.01 <0.01 >0.05

.S~ 100 Km&}ﬂﬂﬂﬁ?&m%"}ﬂtiﬁm#ﬁ;& r =0.098, P <0.01

F2 HI G0 EB NSE KF &L

Table 2 Changes of NSE level in the blood and CSF after HI injury (z x5, g/l
¢
X 6 h 12 h 24 h o 48 h 72 h 96 h
1 3.15+0.164 3.21%£0.164 3.44£0.306 3.971+0.228 3.76 £0.234 3.53£0.379 3.24%+0.142
t 0.523 1.880 6.225 4.586 2.104 0.8%
P >0.05 >0.05 <0.01 <0.01 >0.05 >0.05
125 4 3.42+0.322 3.46+0.230 3.63+0.381 7.15+0.717 4.29+0.144 3.89+0.42 3.76+0.24
t 0.226 1.053 11.62 3.855 2.183 2.095
P >0.05 >0.05 <0.01 <0.01 >0.05 >0.05

H . NSE # i A IS B K PR EREME » =0.842, P <0.05

*4 HIEHALR S-100 mRNA 1 NSE mRNA £k ¥4k
Table 4 Changes of the expression of S— 100 mRNA and NSE mRNA in brain tissues after HI injury (x +5s)

MR 0h 2h 4h 6 h Tf 24h 48 h 72h 9% h
S- 100 mRNA
AMBEE 1422821810 158612639 16598 £2216 16855+2338 17950+ 2416 254712654 28989 2945 31453+ 3492 185062703 16281+ 1572
' 1.14 2.02 2.17 4.10 8.57 10.46 10.75 3.22 2,09
P >0.05 >0.05 >0.05 <0.01 - <0.01 <0.01 <0.01 0.05 >0.05
NSE mRNA '

BHSEME 1896611275 20765+ 1282 22618 £2086 241492553 27868 + 3450 34107 £3814 55489+ 3828 38069 +4183 281702149 19310+ 1377
t 2.43 - 3.56 4.4 5.93 9.22 22.17 10.70 9.02 0.50
P >0.05 <0.05 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 >0.05

®5 HIERASWH S-100 HEERK L
Table 5 Changes of S—100 positive area of brain tissue slices after HI injury (7 t 5, /30um?)

HI #
xf
6h 12h 24 h 48 h 72 h 9% h
X B8 1.18+0.16 1.09+0.12 1.1520.14 1.10+0.18 1.12£0.14 1.10£0.15
LR 1.65%0.52 2.38+0.14 4.91+0.62 6.01+0.56 7.54+0.50 9.27+0.63
t 2.064 7.270 14.48 20.12 29.74 30.42
P >0.05 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 6 Changes of positive NSE area of brain tissue slices after Hl injury (% £ 5, /30pm2)
HI 4
X1 6h 12 h 24 h 48 h 72 h 96 h
of BR 4 19.65+2.65 20.32+3.05 20.04+3.22 20.35+3.69 21.07+2.85 20.35+3.42
L4 19.25+2.92 14.54+2.81 9.62+2.31 6.23+1.26 4.12+0.57 2.71+0.35
¢ 0.2554 3.379 6.248 8.847 14.16 - 12.56
P 0.803 <0.01 <0.01 <0.01 <0.01 <0.01
HBERATA N mA CSF S — 100 7K F /Y 3 & AU E
3 iFig MALRGREMER, B 5 HER BHEKT 1

S-100 EHR—MEBRUESEA4ER, EXEE
PEERKRRAMA, 25T HEARMNER K
MR AFO,NSE REFEMEE N LI,
FHFHETR, B, BKFRELT R
B Z AR RR B RG . ZFREZH,HIE S
~100,NSEEEHABE,US-100 EHFARBER
I FREIRBA . ABIF XK, S-100,NSE K
AL S Rl R AE T A B A e, Bk S—
100, NSEWREA B RBP R 2 R A A M
RENER, FTHEA—FEANFEREELERA
T HIBD ®i2li,. REFABKEIEHE,ZH G
24~48 h AR N GiE

44 HIBD B 1ft #1 CSF % S~ 100, NSE K F
SHER? AFIFTWER MR SE BRI ERL S-
100 3% NSE # mRNA FRKE¥ i, RH LR
FHAKEERI, M SHREAS-100 EAE
RHGE 24 h HEEA MR K, F R, R E
B 1) FEHC X R BRI %5, B 72 h AR AE R S
~ 100 FHHEAMILEH A A ZRMREE AN ETRE
BT AR, S — 100 FH M 2% 35 T AR /8 50 T AR N 45 %
BB B AIAGE 12 h FFIR3E 0,48 ~72 h ¥ hn
PREEEIR, B 96 h NIV E SR in =z %, S - 100
FE 4 400 S TET AR B 38 2 15 IR 2 10 8 P 3 5 0 B )
KEZEMHR, XRARESH DRHRERTE S- 100
BHIEA /KT8 n 5 T NSE FH 1 3% 3% T8 R /88 {7 i AR
WHMIRGE 12 h FIRBHA,24 h BB, Yt
HIR¥ES, HI ALK ER NSE R K,
BEEAKFIEERF MR K NSE FH 40 1R 5 1
MES BES5RREMNEENREREKESE X,

- (3]

F.S-100 &R EH X, T NSE 7E M CSF FK
N E BB B T I AR T TR
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