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[BE]1 BN NEHFERXBREBRIFERS(SC)EED CA1 RBZMATINE IL-1B F1 NF-k B & H .MicroRNA ik
T, FTRESHBC)NHEZME, FHix K195 R 19di# SD BMH A REN 2 EIRERKITRA(NS A ) FRIFLIRSLE(SC
20 )MBSETRIEA(BC ), 54 65 R; SARLIER B SFEH DA 4.12.24.48 F1 72 h 41, RASKE - LERRBUESBET
BHEKRR SC #E; RAREALEENAREDS IL- 1B NF-« B EBEFRIL,RT-PCR %M NF- k B MicroRNA 334, TUNEL
SEAENHRZMEAT #, £R IL- 1B :5NS4A(12.24.48F1 72h 95k 11.47 +2.51.12.49 + 2.58.13.19+ 2.39 1 12.79+5.30)
Eb#R,SC 4(12.24.48 F0 72 h 4354 29.38 +5.18.40.09 +5.16.35.32 + 6.59 #1 27.98 + 4.16 ) KA 138 ( 5 P<0.01); 5 SC AL,
BC 4H(12.24 F1 48 h B> 4 21.19 £ 4.54.29.78 + 4.39 F1 25.91 + 5.64 ) FIAFEIK( 1Y P<0.05), NF-«k B:5 NS 4A(4.12.24.48 F
72 h 485> Bk 45.76 + 15.41.41.26 +6.28.50.61 + 12.54.51.72 + 6.52 1 52.65 + 7.65) tb#K,SC 4 (4.12.24.48 F1 72 h B3
64.06 +6.18.71.16 +6.49.79.34 + 11.76.67.07 + 6.58 1 65.12 + 9.66 ) FiA 38 (1 P<0.05);5 SC 4ALLE,BC 4A(4.12 0124 h A
3k 52.65+5.73.56.68 + 5.37 1 67.01 + 9.08 ) FRILFE{EK(15 P<0.05), NF-k B MicroRNA KL 5EAFKIAMML, SC BERBKE
12h /85 CA1 XMEMAT E0(11.38+£2.35)1, BT NS 4HAY(6.19 £ 1.48)/M(P<0.01),48 h A EIH1£(28.28 £ 5.17 )4~ ;BC A
7 12.24.48 71 72 h [ ABAT 5951 4(8.96 £2.21).(13.07 £ 2.47).(20.51 + 4.39)F1( 17.36 = 4.12)4, 91K F SC A () P<
0.05),1B5F NS 4H(6.19+1.48).(6.59 +1.66).(6.79+ 1.15)F1(6.31 + 1.47)/N (14 P<0.05), &t HHEKRR SCFEEHD CA1IK
IL-1B F1NF-k B FiAMHER, HEMMEATIZMN;BC TAIRREIFIEE IL-1 B F1 NF- « B EH MicroRNA FRik, B/DHELMARA
T, WHER SC B AR —ENRPMER.
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Effects of baicalin pretreatment on expression of IL—I 3, NF—«x B and neuron apoptosis in hippocampus of immature rats with status
convulsion LI Yunfang, ZHOU Zhuying, LI Guangqian. Department of Neurology, Hangzhou Children's Hospital, Hangzhou 310014,
China

[ Abstract ] Objective To investigate the effects of baicalin (BC) pretreatment on expression of interleukin—1p (IL-I1),
nuclear factor- k B (NF-k B) and neuron apoptosis in hippocampal CA1 region in immature rats with status convulsion (SC).
Methods  One hundred and ninety—five juvenile male Sprague—Dawley(SD) rats were randomly divided into normal controp group
(NS group, n=65), status convulsive group (SC group, n=65) and baicalin pre-treatment group (BC group, n=65). The rats in SC
and BC groups were kindled into SC by lithium—pilocarpine chemical method. Expressions of IL-IB and NF-k B proteins were
detected with immunohistochemistry, expression of NF- k B p65 MicroRNA was detected with reverse transcription—-polymerase
chain reaction(RT-PCR), the neuron apoptosis was observed by TdT-mediated dUTP nick end labeling(TUNEL) method. Results
Immunohistochemistry showed that the IOD values of IL— | B at 12, 24, 48, 72h after SC were 29.38 +5.18, 40.09 £5.16, 35.32 +
6.59 and 27.98 + 4.16, respectively in SC group, which were higher than those in NS group (11.47 £2.51, 12.49+2.58, 13.19+2.39
and 12.79+5.30, P<<0.01), the IOD values of IL— IB (21.19+4.54,29.78 + 4.39, 25.91 £ 5.64 at 12, 24 and 48 h) in BC group were
decreased, as compared with those in SC group(P<0.05). Immunohistochemistry showed that the 10D values of NF- k B(64.06 +
6.18, 71.16 £6.49, 79.34 + 11.76, 67.07 +6.58 and 65.12 £ 9.66, respectively at 4, 12, 24, 48 and 72h) in SC group were significant
higher than those in NS group (45.76 £ 15.41, 41.26 £+ 6.28, 50.61 + 12.54, 51.72 + 6.52 and 52.65 + 7.65, respectively, P<<0.05), the
IOD values of NF-«k B in BC intervention group (52.65 £5.73, 56.68 + 5.37 and 67.01 £ 9.08, respectively at 4, 12 and 24h) were
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decreased as compared with those in SC group(P<0.05). The expression of NF- k B mRNA as measured by RT-PCR presented a
similar trends as NF- k B protein expression. The number TUNEL positive cells in hippocampus CAl of SC group (11.38 +2.35)
was higher than that of NS group 12 h after the SC (6.19 + 1.48, P<<0.01), reached its highest level at 48 h (28.28 +5.17). After the
intervention with BCTUNEL positive cells showed a significant drop in SC group(8.96 £ 2.21, 13.07 + 2.47, 20.51 £+ 4.39 and 17.36 +
4.12, respectively, 12, 24, 48 and 72 h, P<<0.05), but still significantly higher than those of NS group(6.19 + 1.48, 6.59 + 1.66, 6.79 +
1.15 and 6.31 £1.47, respectively, P<<0.05). Conclusion The expression of IL-1B, NF-«k B and neuron apoptosis increase in
hippocampus of juvenile rats with status convulsion, and baicalin can inhibit the expression of IL-1p and NF- k B in hippocampus
and attenuate the neuron apoptosis.

[ Key words ] Hippocampus Status convulsion Convulsion—induced brain injury Baicalin Interleukin-1p NF-«k B
Apoptosis

PRFFSRIRAS (SC) AT EBUIK NI BEPE I DML A1 72h 4145 13
JCIGE JHT, ARSI R R Gt B 5X— 122 SC KEBH & S RA0in Szt v
AR AR, IL-18 B2 S AR EZMME & SC R SC 4k 127mg/kg 7 it 7 I 7 5 54k
K1, B fih K 5% 56 R T 40 NF-«B B9RE 0, YEAEAR B, 18h 5 4% Lmg/kg )5 5 s 1 5 50 R Bl 36 4 LA 5 Bt
K75 061k Caspase-3, R AN T, 5IACAN  DUE 5 A1 B BLBEBE S , 30min J&5 4% 100mg/kg 7 i
P BB (BC) R 25 B 5 TP R U —FP SRS BRI ICE R . SR SC 4R B B R & AR 1T
G, SR AR R BRI e i | SR PR T I B e R (S SR B RV R A IR 23] ) o KR
A AR E S A AR EE ST SC R FARA  IEE KR SC - BUiR4% Racine 2335000 0 P (AT RAEER ) (1 4%
J& M R 2 R T IL-18 NF-kB Ik A8k, IF  (BEOL PP AZISN ) (2 G (a5sk OB A RERE8h sl F M) .3
N BC AT T, BEEHDT IL-18 A1 NF-xB ZE500K R (RUALFEZEHhE ) 4 S (PRI Bt Sr i 4 5o B &
PR3 P B9 B BC X HZEGA 40 YE)FI S G (P b7 A3 4 Br o - 2EPE KA )
1 RS PR RAEIR 4~5 9, FFEEFIA]3E 30min LA b, TR 2% ff
Je RS R R B A1 SC R RRARAL, 4450k & 1
1.1 Ak ik 30min I}, 25T 10%/K G 58 400mg/kg PG 1mg/
L11 SE9esh)  1ETES 19d W HENE SD REL 195 B, ke MRS IEST AR AR M, i EE 4 T/KE AW 1~2
K 60~70g, i ERERE FigaPpali s o s, kG, EERRE L. BC 4 RKET 3d T LA BCOHA: 3
SeE LAY ER SR RS 2d, AR E K, R KSR E pH A 7.0 WK 0.16%) 16me/ke 15 i
TR 25°C  FHXHBEE 70%, N T. 12/12h B JEH IR TS BRIk, R 3d, Hop AP A] SC 41, NS 4
112 FZAH VR (K80477, M Sigma AH]),  BHER/KCEREALALFIICE 5, HAbAbHETR] SC 41,
FAAEL(K73036, [ Fluka 2], BRERFTCAMEFIAH 123 fARSE KEEEE 400mgke MRS, Wik
WL i B 25 0k A7 28 B S EDTA $0 A8 &2 22 ol A0FE. dRGHUR R, B SE R AT 2, B Tk R
(ZL1-9066) A7 5 1R 2% th i (ZL1-9065 ) 1 TUNEL X FH 7R (180°C ) K RNA g% 7] i FlEs 7 15 2R R 244 i
& (ZK-8005) ¥t e &M A A BIA 7 s ks ALZI01 50 s A M ZH S 43 o o5 i A 25 RNA ity
% DAB BRI & (L hK612, Bl A TREARAR B EP &, M B T-80CHR AT, FH A2 rkE
AR, P IL-1B Pk (sc—7884) 1 Santcruz A A HE  FEAIHL 2mm FIEE B 1mm &) — 7, BUdE BEE T
i, bt NF-«B BRI A R E 8 TRARRLS 4% BHEERT, 4°CH & 24h, BiK A,
Al He4R 7 SABC-# oG ARG (L hK612) i 36 IR YA HLMIAS UM ERERE S D] A, J& Spum.
AP TRERABRA AL, BC HF(06060721)ff[dL 124 ¥ 5 NF-kB p65 MicroRNA £ 4 0  % H

PR AT PR ml AL RT-PCR #£. S4FEHLE 8 H AR RAYIHE S, FREL 50~

12 ik 100mg, >k Trizol iXFHIH2HUE RNA, %% 55 il cDNA

12,1 St RAMHECERE s or 55—, PCR VA B WLBhE A (B-actin) /E AN S,

Az BEER KU FRZL (NS 41) AR ERRAS L1 (SC A1) I NF—kB Fll B—actin 514 1 1163 A= 4 TR AT PR\

X HH(BC H), B FAZ S BEAL Yy 4.12.24 .48 EiHA M, JPHIAIT . (1)NF-kB: [ 5'-GGCAT-
168
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GCGTTTCCGTTACA -3', TFiff 5= GATCTGCCGAG-
TAAACCGGAA-3', K& 515 bp; (2) B-actin: L
5" -GGTATGGAATCCTG TGGCAYAT- 3", Fiif 5' -
GTCCGCCTAGAAGCAYTT-3", FE¥) K 345bp, K
RevertAidTM First Strand Cdna Synt hesis Kit F1 InsTA-
clone PCR Cloning Kit(¥J1l4 H 3£ [F Fermentas A\ F] ), X
MAK & & RNase Free d H,0 11.5pl,5xPCR buffer 2.0
pl, 10mmol/L. ANTP Mixture 0.5pl,25mmol/L. MgCl, 1.2
ul, Taq DNA fiff 0.2ul, I FiERE 4% PCR 51445 0.8
wl,cDNA £t 3.0nl, 7F DNA JEF &Y 4T PCR
Pyt P 4. 94°C TAEME Smin, 94°C30 s,57°C30 s,
72°C1min, 3t 35 MIEER, 72°CHEM 8min, HX 5wl PCR 7=
YIFE 1.5% BB e i B R Uk o o7 FHBE IS iAG o3BT
RGN A H AT, I %E NF—kB p65 PCR F=4J DNA
5 NES M B-actin £ BUROGEE HLIEAE S NF-«B
p65 MicroRNA FAHNT & 1

1.2.5 1L- 1B NF-«kB G2k yets,  HHFEHLIE 8 B
KRS Fr 8 B BRI A6 BERS ZK Ak, A
0.3% H,0, Zb3E 10 min, = EBER (IL- 18 5min NF-kB
10min ), IIA YT IL- 18 .NF—«B Jii&BFF 24h(4°C),
HEYIZEDTR 16G SABC A4 H 10min; 2 HE
@] ] 0.01mol/L. PBS #43-¥k. 1] DAB/ H,0, I i €4
5~10min, R K ZE Y Imin, EPE, H WK, B0, #
Ao DA b s B B Ok 40 B TL-18 BHM:2H
Jif, SR i PR B (0 ORIl NF—k B BHE 40, f
M Olympus AZIEIBRERSE, I image pro plus5.0
XA AL CA1 X BENLHHEY 5 M AHE S
FEALETIN B BB E (LOD) R 3Hr

1.2.6 MM T- 4R SR TUNEL . #08
R RV BT . (1) A ) 5 BB KA 5
(2) A  K(20pg/ml) THALIBEE ,37°C, 15min; (3)F5
1L PBS Mk 3 R x5min JiT , T A FEK 53 @ 50
wl TUNEL 2 WiR&Y (1:19), fEiB &+ 37CH T
60min; (4) {5 S FEAL 047 . PBS Wisk 3 Y xSmin )5 ,
FRES EFIK Sy, A 50ul #5467 POD, fEIZ & F
37°CHFE 30 min; (5)PBS Mk 3 YK x5min J&5, LA 50ul
FHEERCHI DAB IR, iRk (20°C) ¥E 10min,
PBS %t Smin x3 K. R MR ok B0 RARER
YL BB CRERK , RGBT T R R R (6) ]
PEXT A DIFR G A AT RRTE A ) SO i )
TUNEL S WIRA) , HAAE BRI 5 (7)45 540 - 4
R AT A o Uk 2 BHPE IR, R T . AEed
T, B TE CAL X PSR A 5 S S AT

THEA B B A AL 1 PR 4 RS, BT 341A

1.3 Giifhb B SRA SPSS 17.0 Geit4iit, ira K
HATIESYERSS , Hlaxs?RoRn o Z240 0] LR FHER R 2
224307 (one—way ANOVA ), P FLEE #7300 /2 7 22 571
K H LSD—t #5495, J5 2555 W H Dunnet’s Ts #5505 ZH 4
ANFEIFT B LR ¢ kg

2 #R

2.1 AR S R B [E] 857 & NF-kB p65 MicroRNA
Fik NS 41K RIS NF-kB p65 MicroRNA FIiATE4S
ifA] g 22 S BTE g 7 X (33 P >0.05);SC 4R R
1 ) NF-kB p65 MicroRNA 35Tt &7, 24h ik I (H
48h FFUR T %, 72h B FELL K. SC 4 4.12.24 Al
48h 1)K B & NF-«B p65 MicroRNA 335 I i 5=
T NS #H () P<0.05)., BC #H 4.12 1 24h YK EIF S
NF-kB p65 MicroRNA 5B AL T SC 41 (¥ P<005),
W1 A 1(EH =),
F 1 AARBAIFEE S NF-k B p65 MicroRNA

kA L
Ml n 4h 12h 24h 48h 72h
NSZl 8 0542005 053007 0.53+008 0.54+0.07 0.54+0.06
SCZl 8 0.63+0.07 0.66+004 0.73+005 0.61+0.05 0.59+0.06
BC4l 8 055+0.05 057005 0.63+008 0.58+0.05 0.57+0.07
F1H 4.137 9.527 15.190 3.635 2.007
PiE <0.05 <0.05 <0.05 <0.05 <0.05

2.2 NF-xB REAILEER NS 4140 a5 KRG
CA1 X A] UL/b i NF-xB PHPEZHAfR ; SC 240 K i CAL
X NF-kB FHPELIMITE 4 h B B2 24 h ik 06(E
5 AN A 5 SC 2R 5 X NF—«B e iz v 21 10D {8
BT NS 4.(H) P<0.05); BC 4076 51X NF-kB i [z
N BFIOD (EHMET SC 4, A 4,12 F1 24 h A el 5
(3 P<0.05) ;8% 4 h SNHAt 4 4~EF[a] &5 10D E, 34128
BC 4115 F NS 41(¥) P<0.05), W3 2 FilE 2(H =),
F2 KUK ERFI ]G DX NF- « B 52 i E
10D fH H A8
Al n 4h 12h 24h 48h 72h
NS 4 8 45.76 +15.41 41.26 +6.28 50.61 + 12.54 51.72 + 6.52 52.65 + 7.65
SC4l 8 64.06+6.18 71.16+6.49 7934 + 11.76 67.07 £ 6.58 65.12 +9.66
BC 4] 8 52.65+5.73 56.68 +5.37 67.01 +9.08 61.87 +7.65 61.43+6.55

FAE 6.348 30.286 13.189 12.669 5.365
P{H <0.05 <0.05 <0.05 <0.05 <0.05

2.3 IL-1B b as B NS 4145 A i K B 5
CA1 XA WL/t IL-18 P40 A ; SC 2H R B S CAlL
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X IL- 18 FAPE4HMITE 12h i B 3 22 | 24h TK AR,
48h JFHAU /L. SC 2H 12,24 .48 F1 72h I [a] G S w7

LR TOD H %5 T NS 4(¥) P<<0.01);BC 4H 12.24 Fi
48h Hs ] s F 8 2 i B 10D (EIMIRT SC 4 (3 P<
0.05) ; BR4h SMHAt 4 /SEE] 57 10D B, 354 BC 4115
T NS 4 (¥ P<0.05), W5 3 FIE 3(H =),

3 ALK EURIRI ] A LXK 11 B S S 1o B
10D fH HAs

A n 4h 12h 24h 48h 72h
NSZ] 8 11.89 +4.11 11.47+2.51 12.49 +2.58 13.19+2.39 12.79 +5.30
SC#1 8 16.91 +5.77 29.38+5.18 40.09 +5.16 35.32+6.59 27.98 +4.16

BC 4l 8 15.59+5.31 21.19+4.54 29.78 +4.39 25.91+5.64 22.98 +4.32

F1E 2219 54.293 79.129 38.763 20.962
PE <0.05 <0.05 <0.05 <0.05 <0.05
24 FHAKREFD CAL X TUNEL K255 NS 444

] SR BBy CAT IXHY AT B/ TUNEL FHAEZH A ;
SC 417§ & CA1 [X TUNEL FHM: 40 i 7 12h BB G 36
% ,48h KB . SC 4 12.24 .48 F1 72h I [a] 5 ¥ o
CAl X TUNEL FH¥E4IMI4 2T NS 41(# P<0.01);BC
ZH 12.24 F1 48h If[H] 5 TUNEL BH4 40 i1 34 /0T SC 44
(¥ P<0.05);1%: 4 h SMHAt 4 /] 5% TUNEL BA:
ALK, #4974 BC 28 T NS 2H (3 P<0.05), IL3 4 Fi
A a(E =),

R4 BEHKBAFRMESED CAL X TUNEL BHYEL0 M8

2051 4h 12h 24h 48h 72h

NS4l 8 621151 6.19+148 659+166 679+1.15 631+147
SC#Z] 8 659+1.72 11.38£2.35 19.58+2.93 2828 +5.17 2541 +221
BCZH 8 577147 896+221 13.07+247 2051 +439 17.36 +4.12

n

F{H 0.561 10.382 77.719 75.815 37.118
P{H <0.05 <0.05 <0.05 <0.05 <0.05
3 Wit

INUIRIR S KA SC, B S0k IR A5 5 180E - 7618
PRE RS ATS A A i R, 227 AR S i 2 e R AR AN A
I TR AT A B R . A SR aE e 2 (K-
TL-13 AP AR P A A r] BEARS B AR, TL-1B8
= I P )P T A LA I PN B2 R e 20T

FRIIBR 2 38 32 4 RN 5% o b A = AR B, SC G it

73 DX PN B A A AL, R 01 /NS ST A I, 73 A S o 240
JEIA T TL-1 T A AR SR, BT SR8 T - NF-
kB FHI7E B kA A 2, HAE S e ki «
HEIE ISR T E—B 10bp B IRITPHIR R4 & 1%
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I, 5ok BT 2 A7 e T B A AN N, 30 J5 REE
AHHEAZNIT S DNA 256, DM E 2R 5L R g i
SR, Gan ZEMIFSY R RS- DR FhiFs S 1 4
AR TL-18 I NF-kB 1EMH 5 12h JFEaTHE L 3d
J& FFE. Miller ZRU2RIFSY 2 BUAESUIRAR AL, NF—B 4
S TS ITET . BRI, IL-18 7E R ITE L
J& . VA IL-18 JH sh A RS 0 ) 20 B0 NF-kB FRELTE
b, T — 2530 LR W 7 A e S N, i
R AR 10

ARSI, 2 E IR S R T A i e SC e
12h B 5 55, 48h SA IR, 55 AH JCHR B AR 7R
O on kAR B E , HLL SC J5 48h 24 fie B
o [, KRR SC R 120 M5 TL-18 8 (1355 I B 4
i, 24h IKBE(E 5 B80T B 1 NF-xB T SC Ji5 4h FF
TR T, 24h IRIEAE , 72h A EIES ; HIL-18 5
NF-«kB &35 B {5 184 = T4 B 18] 5 1K BUl 2 201 5 3
AT R], #2785 [IL-1B FI NF-xB 25 T 55
Fo R 10 0 A e el A 30 A R B R A 483 4%
KA A TR E RN 2 — . AL FEI NF-kB 5t
T IL- 1B FhiEn, 3R IL-1PB % NF—«B 5120
JHT- RSN, SC J5 AT B id A7 7F HoAh iR 12 P i% NF-«B.
NF-«B P Ak AT fi 08 22 B 48 A A 5 9 R J3ORTB0S L O
TE B —4 2228, 3 A ELAE T ICARAE S, il o i
P58, — T, AR B NF-kB i 4 A IR , 5%k
Tt H 19 R DNA JPFNZ5G, DI A shizdik R 5k
— BRI ICAM-1 1L-1B &R A E +2 5
SRS, 55— 5 T, L1 B RS 1B Y #kE
FRAL, ff NF—«B T , (TS JAT 0 ) 52 4= R 5
SEUERA I RAEF 5 AWK o A 5T R i 20
JEAFAE R LA NF—kB f— R FIA T, U 6f TNF 2%
G EZSC NI AN LA i 20 e A e ek 11 = 31 4 = B U
TE R 20 M 286 B R - 2607 L SC G 2 5 A7 X S8 [ 1
X NF-kB S, A RrE—ioe .

BC B AEEMNEEARNZ—, BAEYR.
R S TERRER A EE SR . ROl R
] BC 3 ik R At o P v K RG220 MDA 5 i, I
B SOD JE:, J A 2 S B0 E U A A
52 1 pR 0T L A 55 DA T A R R I g0 4
PRI A I R B A e, SEae iR 9 3R W, SC B
L 22 o A Bl A5 4L, A T4 A KR 4R 3
NF-kB (¥ A FasL 7248 H HEEEH T RiA 5 L,
BeSR TR AT R ARSI R BC IR R

(FH55 174 51)




