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[Abstract] Objective To observe the dynamic changes of neuron-specific enolase (NSE), S-100B
protein (S-100B) and glial fibrillary acidic protein (GFAP) in the serum of immature epileptic rat model, so
as to explore the significance of these biochemical indexes on the damage of immature brain after epileptic
seizures. Methods The immature epileptic rat model was established by inducing flurothyl to 5-day-old
specific pathogen free (SPF) Sprague-Dawley (SD) rats. The experimental animals were randomly divided
into 2 groups: control group (N =8) and seizure group (N =64). Furthermore, the latter was subdivided into
single seizure group (N = 32) and repeated seizures group (N = 32). Double antibody sandwich enzyme -
linked immunosorbent assay (ELISA) was used to detect the changes of serum NSE, S-100B and GFAP in
control group, single seizure group and repeated seizures group, on the lst, 2nd, 7th and 15th days of the
seizure onset. Results Compared with control group, the concentrations of serum NSE and S-100B in
single seizure group increased significantly on the Ist day of onset (P =0.000, for all), which respectively
rose up to (8.57 £ 0.56) wg/L and (0.45 = 0.06) wg/L, and then declined gradually to normal (P > 0.05, for

all), while no obvious changes of GFAP was found. Compared with control group, the concentrations of
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serum NSE and S-100B in repeated seizures group reached the peak on the 1st day of onset [(9.33 +
0.61) pg/L and (0.78 £ 0.10) pwg/L; P =0.000, for all], and then declined gradually to normal on the 7th and
15th days (P > 0.05, for all). Compared with control group, the concentration of serum GFAP in repeated
seizures group increased significantly on the 1st day of onset [(0.44 + 0.05) wg/L, P =0.004], reached the
peak on the 7th day [(0.63 + 0.08) wg/L, P = 0.000], then declined gradually, but was still significantly
higher than that in control group on the 15th day [(0.40 +0.05) we/L, P =0.018]. Conclusions NSE
and S-100B are highly sensitive biochemical markers of brain damage caused by single convulsive seizure.

Repeated convulsive seizures could aggravate brain damage. GFAP is not a sensitive predictive indicator

on brain damage caused by single convulsive seizure.
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Sprague-Dawley (SD)5 d #% K R 3 74 F, M AR,
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Table 1. Comparison of the concentration of serum NSE,
S-100B and GFAP on different observation time points
between control and single seizure groups (x s, wg/L)

Group N NSE S-100B GFAP
Control (1) 8 732050 031002  0.33+0.04
Single seizure
1d(2) 8 857£0.56 045+0.06  0.34+0.04
2d(3) 8  7.43+058  034:004 031003
7d(4) 8  7.40£0.68 030£0.04  0.33+0.05
15 d (5) 8 738%056 036+0.04  0.32:0.03
F value 13.041 10.205 1.314
P value 0.000 0.000 0.285

NSE, neuron-specific enolase, #1 £ 045 5 1k Js B2 AL 1 5 S- 1008, S-
100B protein, S-100B & [1; GFAP, glial fibrillary acidic protein, i
JELF AR PE 2 1 o The same for tables below

F2 PR 2 S 0 B R B R LA WL I ) I
i NSE Fl1 S-100B 21 /K 1 ) ] 15 Eb 5

Table 2. Paired comparison of the concentration of
serum NSE and S - 100B on different observation time
points between control and single seizure groups

Paired NSE S-100B
comparison  y)ye P value t value P value
(1) :(2) 26.835 0.000 7.144 0.000
1) :(3) 3.142 0.056 1.321 1.000
(1) (4) 1.984 0.088 2.352 0.051
(1):(5) 1.473 0.184 1.217 0.263
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FR A 9 B 22 R3S (CSE) & A R 8 i, 5 20
o QAR BEES TR TR A AR X i 4 4 1Y) Bl A AR
b, T DA MR 7 By b i 5 40 2 i, mT A R s b
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25 U A5 493 B - T ¢ b5 ( BBB) 108 15 M 14 i, fF NSE K
o 2 A RORI I Y v PR O G i v e a5 AR R R
i S pf 2 UG RR . ST RN, IS NSE
K 7K V-5 0 AL 1 7 R R IR A G O
A AR L R VR A 3R I U NSE R A K
bR 7 NEE R R (> 2 /24 h) RSN S
A8 LI 7 A0 BV NSE kKB B T . KRB
NSE 55 BK % AE 22 550 5 15 2 i i) A5 56, 30 %5 Bl 15
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R3S BR LS AS B R B K B A WL I 1] I
5 NSE .S-100B Fl GFAP F ik /K V-1 L4 (3 + 5, pg/L)
Table 3. Comparison of the concentration of serum NSE,
S-100B and GFAP on different observation time points
between control and repeated seizures groups (x s, pg/L)

Group N NSE S-100B GFAP
Control (1) 8 7322050 031002  0.33+0.04
Repeated seizures
1d (@) 8 933:0.61 0.78+0.10  0.44+0.05
2d(3) 8 879+058  0.70£0.08  0.450.05
7d(4) 8 755+0.69 036+0.03  0.63+0.08
15d (5) 8  734%0.64 031+001  0.40+0.05
F value 12.093 8.927 18.741
P value 0.000 0.000 0.000

FTa  E KA S % R ZH R R R R A O 48 (] A, I
7% NSE .S-100B Fl GFAP & ik 7K - 14 1 1 Bb 45

Table 4. Paired comparison of the concentration of
serum NSE, S-100B and GFAP on different observation
time points between control and repeated seizures groups

Fafvc] NSE S-100B GFAP
comparison yvalue  Pyalue  tvalue Pvalue  tvalue P value
(1):(2) 15833 0000  17.763  0.000 4288 0.004
(1):(3) 10850 0.000  12.817  0.000 3.965  0.005
(1):(4) 2423 0056 1573 0160  11.781  0.000
(1):(5 0132 0.898 0.057 0956 0.619 0.018
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WEHERT  verbal intelligence quotient(VIQ)
Glasgow W5 434  Glasgow Outcome Scale( GOS)
Barthel #§ %X Barthel Index(BI)

rp [ e gt A< o I
Chinese Ischemic Stroke Subclassification( CISS)

infantile spasm(IS)

INLE

MR IR FE R F-o tumor necrosis factor-a( TNF-a)

i e ik

SR F B85 % The Cancer Genome Atlas(TCGA)

JEEAPE R periodic discharges(PDs)
JEIAPERTEE L periodic epileptiform discharges(PEDs)

F T 17135 5 51

spin echo sequence(SE)

BHE S total cholesterol(TC)

B Z W ST
tissue polypeptide specific antigen( TPSA)



