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[Abstract)
combined with neuropathological findings in early detection of metabolic abnormities and damages of the
Methods
(21 days old) by means of hot water bath.

Objective To asses the value of proton magnetic resonance spectroscopy (‘H-MRS)

Febrile convulsion
'H-MRS was

performed to measure the changes in N-acetylaspartate (NAA), choline (cho), lactate (Lac) and creatine

brain neurons following heat stress (HS) and febrile convulsion (FC).
models were established in weaning rats
(Cr) contents in the brain tissue following HS or FC, and in situ hybridization was used to detect Zinc
Results
and FC group, the NAA/Cr ratio (1.5+0.42, 1.57+0.59, and 1.61+0.37, respectively) and Cho/Cr ratios

showed no significant differences,

transporter 3 (ZnT3) mRNA expression in the hippocampus. In the control group, HS group
but a significant increase in Lac/Cr ratio was observed in FC group.
ZnT3 3 mRNA expression was detected in the dentate gyrus of the rats following the onset of FC.

and ZnT3 is

Conclusions As Lac increase is a putative marker of seizure-induced neuronal damage,

associated with mossy fiber sprouting in the hippocampus, our results suggest that even a single

temporary FC may result in marked changes in neuronal metabolism and cause subtle brain injury.
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P 15 R (febrile convulsion , FC) 42— Fh & & ]
FEIR IS B IR 2355 A0F | R 3 28 /N L i 300 5 Bk P
A RGP ZE AR F/NLAN B 2 5%~6% K%
Aad FC, TR FCORTF 10~15 min) il G8 & & H
1 I fifi £k (medial temporal sclerosis, MTS) 1 5l 4 i
I %5 Jiff (temporal lobe epilepsy, TLE), A b A R A F
W] FC sl 55 1453475 LA K SAF 1) MTS #1 TLE HY BT 5E
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JEUT 2% 28 AR X 1 T 4T 4k K 2R R ic WY B T
iZ & 3(ZnT3) mRNA 751 B 1 AL R Ik #1750 87,
AT HS H1FS A8 4% 52 mi i P #i 28 50 48 35 A
ZnT3 ik S it ik ik R FC Xt 5 Jdah
26 70 R R R 0 1 R ) R 203K B R I R A B
TiEE AR 5
MBS 7%

— FC h Wi R iy £ 57

2 B AN O Jy AR 45 CHUKIR,
IR VAR BR T 3% 55 7K 48 (30 cmx30 cmx50 cm)BE 3
AR S B A M R BRI AK S BV G T B
KR RE S8 i BORD | it R XU IR 75 | 0L T K
R A0 B LR A7 L ST 8 Bl S 3 i K TR BCRD | SR S T
EEGEWEDK , P FPAT N 38 B 1647, L E 4 min J5 # L
K T B IR B REIR BRI IR O B
PRI RE R T OIS KBRS bR iy .0 9, G
PR 1 9 i 3h ;2 9, 055k ;3 G, i B PR 28 il
B A9 M E,S %, S0 EME S BN A
VE ) 22 32 B0 A o5 3k R i M 22 | KB 5 LR i
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V55 00 R T R R L R T S B R A B B
e JE BPVIKRE BB T IR AET I8 SER R
J i A K ETAN S KR AT et R S5 ORI AR T

SRR S o S SRR AR

21 d & HEPE SD KR 22 H IR & 52~58 g, i
WL K 2 B 24 S0 sh i oD 4RI | i FR Bl AL 4% 7 3%
A MRS R AT AT Zb ) A FC Ab PR (17
H), 17 H FC A FER LU 9 HIkE] 5 9 (h FC 41),
7 HOR B K (b HS 4H),1 HaA %] 2 9K, 3
B HKFAE PSS 1h, 100 g/L /K & G0RE I i 1 5
BRI (0.4 mL/100 g), fE MRS ¥:30 | B& 5 <7 B W7 3k B
0, A7 TS 22 3 A

ZnT3 J AV % 58385 £ th K TBD 2 ml 4243k
iR AS . S5 GEL1.5 T Signa MR 41 .

= P mSH

SR B8 A RR T Sk FIURCAE C3 2k P 1 vt 3

D7 I S 30 [ 12 LA B 2t iz sh i i RS S e, 108
B LR Rl (A Y T AR A D) D AT FSE J¥ 51 T2
BUT2WDH S A ToA5 5 22, Z40°h . TR 2000
ms, TE 90 ms,FOV 8 cm, JZ/E 2~3 mm, JG[i]#Fi+d
i HBE 256x256 8048 R WAL 2 I, HRHL 6 2 A
15, VeI 7% Y By ) A 2 R e i ] s 8k s ) J22 T
—AE MRS 7041 5E AL 44 MRS SRESH R A
g7 B 3R W2 B PO 5y At % (point resolved
spectroscopy ,PRESS)#% K ,FOV 14 cm , %4 64x64 ,
JZE 4 mm | PANCREF L) 80 mm?, SR AR S5 R AR
s ADW4.1 TAEsGAE#E— 20 4b BEFN 534

P4 MRS 43 Hrd6 b5

BT 21 d R BRI 20 2140/ | [ Ay 3kt e i Py
IKFNRG B H A5 5 030, A9 K B 1 32 e g 5
VI RN )2 58 AR A 22 o I O 44 AR &
A I DAL A M B 2 v T A B A AR AR A
T 3 R 4 A B IE N- R T AR
(NAA) 1L 22 #2137 2.0 ppm LR (Cr) L 2% %% £ 3.0
ppm . & & IH6% (Cho) fb 2= # 43 3.2 ppm FIFL MR (Lac)
fR2ERE 07 1.33 ppm, R FH AR 89 D 06 = 1 HLAE
Fon Y& &, L Cr fE NS I % H NAA/Cr
Cho/Cr Fll Lac/Cr VNS48, 155X AL L # ,

Ti VIR ZnT3 mRNA A7 4252 Wil

J AN 24 22 A6 W i IR 2 25 SCIR[8]#E 17, Dig bric
HAT R ZnT3 mRNA |, #4758 5°-GTGTGCT
AAATACCCACCAACCACCTCCCC-3’, * ] TBD
S 2 38 i, LR TR . A I U o =
K BITFLM P2 I 10 min DA 978 41 40400 i ) 3 5
P A T R G (1 25 37 20 e o AR Ak S A
W R 20 min, L3P P9I 1 S AR S i A2
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T2 22 TR, EsdgEm,37 Cl & 4
h; #EZI AL 2Xssc 37 CHE 3 W, BRTEHK S
min, 0.2Xssc 37°C¥E 3 W, B R PYE 5 min, 0.1 mol/L
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ot S ALY RS R R R E AW TR (IR,
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5 41 g AP S B 60 X L B S 22 W S 2R IR K Tk
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N Giit ek

B A B 22 3R08 . H SAS Geit 3
TEASYE WG 56 F1 5 28 FF R R 0, 45 G 1 AR 40 A AN
Ti 22500, R LR R U7 2240 B A 3 4 ()
NAA/Cr Cho/Cr {8, #F— MW [t % H Dunnett
G381, P<0.05 B 2ESFAHGITFE L,

& R

X HE 20 HS 40 Al FC 4 K BRPR 5t 5 43 51 ok
(54.87£1.95) g (54.08+1.34) g (54.82+1.92) g,3 4
Z IR 22 RIS T4 L (F=0.436,P=0.653), X}
M2 HS 4 FC 4K BUBCA K 22 JiEF- 3 443 535
$9(36.70+0.15) °C (36.60+0.14) °C (36.70+0.19) °C,3
21 2 [\ 22 5 T g it 2 L (F=0.846, P=0.446) ; It A
IR J5 0P B IR 3 591 24 (36.80+0.21) °C L (42.39+
0.21) °C .(42.47£0.24) °C 3 HZ M EFH G # 5
Y (F=1207.500,P=0.000), H: " HS 41 FC 415 %t &
A L HR 22  H Ge it 5 (P<0.05),

MRS K45 R, XF R4 HS 415 FC 41
NAA/Cr I fH Cho/Cr {22 R ¥ X G it %8 X
(P>0.05), Lac/Cr {L LT FC 41,7 0.64+0.23 (3 1, &l
1~3)

J648E N ZnT3 mRNA FHE 40 it 32 B0 R #5075 &= 42
RIS AN, BB E (8, HS 4 4 IR (B 4E
B X BB & UL ZnT3 mRNA FH P40 i iff FC 41 0
T S R B0 K ZnT3 mRNA BHPE4NE(E 4),

F 1 KUl MRS B LA (vts)
Tab.l1 MRS changes in N-acetylaspartate (NAA),
(Cho) and lactate (Lac) ratios in the control, HS and FC groups
(Mean+SD)

choline

453 1% NAA/Cr Cho/Cr Lac/Cr
X AL 5 1.50+0.42 0.93+0.27
HS4H 7 1.57+0.50 1.13+0.17
FC41 9 1.61+0.37 1.28+0.31 0.64+0.23
FIE 0.106 2.893
PIE 0.899 0.081

T ®

A F W IR U 3 43 A ("H-MRS) 3 i A H
2 R 5 T I SRR R R AW RS (b8
1), G b (S AR 4 J5 | T 3 0 38— 5 R 4y
A 3 2 38 ok 5 6 Py O A R T A 3 AR AR
5ER 85 Ok ) IR 12 ) B 0 vk B, A ME — RE HE AT 0 1A
ZH VR B BT 9 0B T B BB S FR AL AR W AR 1)
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20000
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—-10 000 ’
4.02 342 283 223 1.63 103 0.73
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B 1 X IR MRS ¥
Fig.1 Brain MRS spectra of the control rats
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Fig.2 Brain MRS spectra of rats in the HS group
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Fig.3 Brain MRS spectra of rats in the FC group
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b @ s @
4A:x100;4B:x200
B4 5O SR FC 419 SR 10l ZnT3 mRNA %3k DAB & (4
Fig.4 In situ hybridization of ZnT3 mRNA in the dentate gyrus of rats
following FC(DAB)
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