5 34 5 8 P R RS 4R (FARRE )
2014 4F 8 1 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 1029

SERERKRED Bl MEWARED P-1EEBQRIZH M

w2, ARSI WA FREST E F R
(B AR I g s R R Be i 28 AL RE VI8 et 210029)

(5 E] BB WITEITEREEE Bl (high-mobility group box-1, HMGB1) X K Bk P-4 H (P-glycoprotein , P-gp ) %
IRITREVE R, 773 % 60 HEt: SD KB BENL T R TR, Fasm2H , % &R & HMGBIL T8, f2H 12 2, RS
VRSN R (kainic acid , KA) Hil fERR R UL, 4 HMGB1 T HUZH T 150 KA A 15 min , 3852 00 5 Gl 1 56 S [ 59) o5 o 26
HMGB1 & 1 #AT T, sk K R A T KA 5 240G S I & VERYITE] (seizure onset time, SOT) , VE N ITFHNE & 1E 5
EMEFEDR AN 24 h JSALFE I, 23 3R P S 2 A vk | SE E B9t PCROFIAR [ BT B i B R A O L 4% 2H K BRI
L A5 P-gp 225 253EH 1 (multidrug resistance-1,mdrl )mRNA MEFAFRE, £R . SHUHA LR, T &= HMGB1 T
PL SOT 4% (P < 0.05) , i3 ShZH SV HZETL M3 5 CA3 XTI 2R (P < 0.05) , ¥ 5 mdrl mRNA J P-gp B4 HIN(P <
0.05), TfIFIE HMGB1 T SHUm A L, Lh B8 BHe bR 22w WISt 2 L (P > 0.05) . 851 : HMGB1 7] 1§ A Fl &
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Effect of high-mobility group box-1 on P-glycoprotein expression in the hippocampus of
epileptic rats

Huang Xianjing,Hao Jinbo,Di Qing”, Yu Nian,Zhang Yanfang, Wen Fang,Chen Yan

(Department of Neurology ,Nanjing Brain Hospital Affiliated to NJMU , Nanjing 210029 , China)

[Abstract] Objective:To investigate the regulation of high-mobility group box-1(HMGB1)on P-glycoprotein(P-gp)expression in the
hippocampus of epileptic rats. Methods:Sixty male SD rats were randomly divided into the sham operation group,epilepsy group,
low, medium and high doses of HMGB1 pretreated groups with 12 rats in each group. Various doses of recombinant HMGB1 protein
were injected intraventricularly 15 min before micro-injection of kainic acid (KA )into the hippocampus. The latency period to the
onset of stage Il first seizure time was observed to assess epileptic susceptibility and all the rats were sacrificed after 24 hours of the
operation. The damage of the hippocampal tissue,the expression levels of mdrl mRNA and P-gp were detected by
immunohistochemical method,real-time PCR and Western blot,respectively. Results: Compared with the epilepsy group,the SOT of
epileptic seizure latency in the medium and high doses of HMGBI pretreated groups were lower than that of the epilepsy group (P <
0.05),the damage of the hippocampal tissue and neuron loss in the hippocampus CA3 area were increased (P < 0.05),and the
expression levels of mdrl mRNA and P-gp were up-regulated in the medium and high doses of HMGBI1 pretreated groups(P < 0.05),
but there was no significant differences between the low-doses HMGBI1 pretreated group and epilepsy group (P > 0.05). Conclusion:
HMGBI1 could increase seizure susceptibility,the damage of hippocampal tissue and the over-expression levels of P-gp in the
hippocampus of seizure rats.
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sistant epilepsy, DRE) . H Z 25 25 %A 1 (multidrug
resistance-1, mdr1) gt A P-4 1 (P-glycoprotein,
P-gp ) Sk N 250z i e, T BHIEAS ) 25 BB
il AEDs #EAZURAL N, BEEE 47 B DRE 52
G 2 A, & DRE KA ) EZHLH 2 — 4R
DRE i A P-gp i 2 15 B9 I8 AL H A5 A B
BT KB, JERE OV W] BE 2 T A7 28 B0 & A
R R A — L[] f B DR 2R 7 i A O S AE S m]
PR P-gp i RN H IR A H B1 (high-
mobility group box-1, HMGB1) A 3= B 45 5 A S =
I3 TR Z— A TR 32 A sl A
I T A R RPBERAE S, W BES DRE I AL
A IR0 IR 2 M i A iR R A Y HMGBI 2 75 BE i
A VEAE mdrl FEPIAF P-gp 14 3R3E, HETAR AR
3l o ASBIESE LA S B R B R, Mg HMGB1 %)
PGSR NG N P-gp FRIBHYFZMR , RS2 A5 Al 3 i 45
HMGB1 ik 2 FAK P-gp B9 HBY, AIEIRIATT DRE
SRR

1 #RF7EE

1.1 ##

IAEREE SD (BT KEL 60 H Hy FIRET S
e S B WA RS m] R R [ SCXK (371)2012-0002]
TR L 3510 20~22°C, TR 60% , YEIRMT[E] 12
h/d, FRIEDEIR SR, F R OK , LT s 20
IENCHTERE 1 IR E (220 + 20) g, KR ELFEALT
H ARTFARL (sham 2H) JHFNAL (EP 41) HMGBI +
g [MRFHEL (H10 41)10 ng/10 pl; h#lHE4
(H100 £H)100 ng/10 pl; =553 41 (H1000 41)1 000
ng/10 wl], B4 12 H
12 7%
1.2.1 24T A B AR 4

J5 1 R B 109% 7K A &8 (3.5 ml/kg) XK fE
Cy N S W VAL % SR VO & B N2 I e
MR 2= (AT S 1.0 mm, IEHZEZEM 1.5 mm,
WREE 4.5 mm) S 10 wl AEBER K HMGBI
FHLH /3 HEEAH R 7R HMGB1(H4652, 25 Sigma
8315 min J&7  BEFAREKR S (RIS 50 mm, 1E
LR ZEM] 5.0 mm, IRPE 5.0 mm) LR TEST 3wl A28
ok, HAbZH 3 50FS 3 wl (0.5 peg/pl) AR
(kainic acid, KA, Z5[# Sigma 2% 7] ,CASRN 58002-
62-3) FIVERIR K UL, 5 min NI 5259 , B
£ 5 min Z121E H . M8 Racine BT R B H
RAERRBESATIEE " S KA J5 6 h s E IV

ol DL N AR R RS ZAE B AL 90 min &
T 109%7K A FEENE 5T, FEARAET R
1.2.2 B EAF B BB i I 20 545 7R
DLVE ST KA J5 200 0k 2 2% % AR 0 B [a)
(seizure onset time,SOT) , 1 AWIH & AR ]+
B, PRI A AR 2 S8k iEREN ) 24 h 5, 4540
TR ERZR O IR 1 81 2 S W Sk BB, 7F 109 PE AR R
AR EE 24 h, BOAS S 2 mm 2R HTY) AN
HA VIR 4 pm, 5 A A R e e ik —
gL 435 17 NeuN 448, NeuN i {4 (MAB377,
1:500, 35 [E Chemicon 23] ) , R AYE AR SEHT/ e il
ZHi(kit-5010, M A F] ), BEPLIEE CA3 X5
AARER LT (x400) SEE , NeuN Y £ B4 20 i 52
B T HECRE AT B AR, O,
1.2.3 #HL20%% mdrla/b mRNA #&k %
TN 24 b J5 , WS SE AR, UK I
T B A i | S BIRAE T -80°CUKAR & H . X
20 mg RAFTRE 5220, 1 FH RNAiso Plus ( H A
TaKaRa 23 7)) $2 LR RNA | 224030606 B TG 2
RNA it FI 46 B 386 5% 5% (A5001, 35 [E Promega
INFE) RN A :42°C15 min,95°C5 min,4°CS min,
PCR ¥4 (A6001 , £ [E Promega 2\ H)) W &5 4 T
AR PE 95°C 2 min; fEFRET 95°C 15 s,60°C 1 min; 3t
40 M PEH . 5l imdrla F.5' -TCACCAAGC-
GACTCCGATACA-3' il R:5' - ACCCTGTAGCCC-
CTTTCACTT-3' ;mdrlb F:5’ -CGCAGAA-GTATC-
CACAGAAGACAA-3" Hl R:5 -ACCATAGGC-A-
CATCTTCATCCACA-3' ;GAPDH F.5' -ATGACTC-
TACCCACGGCAAG-3' 1 R:5' -TACTCAGCACCA-
GCATCACC-3', ) CU{, 2R FH ] 2728 034 4k
P ,mdrla’b mRNA 5 GAPDH Ct {5 He B AE Jy HAH
IR,
124 #5402 P-gp HMGBI # A
#HHG DAL REEER, %Dk
DR S B VR E , FESINA Sx BAEGE il I 2
5 min; FAEE 50 pg, 435I H 7.5% . 12%SDS-PAGE
HLIK 028 P-gp HMGBI1, 725 PVDF & I 75 %
5% Wi TBST S AW, =R B 2 hy 2050
A P-gp $TK (€219,1:100, ZE[E Millipore A F] ),
HMGBI1 A& (1:1 000, 3£ [E Abcam A F]) | B-actin FT
A (1:1 000,dt 5% Bioss A ) ,4°Cid 1% ; ¥k H ] TBST
GE PR PR 5 minx3 YK, SrHIAHN A B R DTSR
B BB (1:5 000, JL 5T Bioss 24 H)), M E2 h;
JH TBST 22 B84 10 minx3 K, ECL fb2% & ik
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(31.69 = 10.73)min, 8T EP 4] (42.54 + 9.26)
min, H{L P & HlE HMGB1 T-HiZH 5 EP 4 b4
FAGIEE (P < 0.05),

13 %it¥r% 22 KRHEZ CA3 X NeuN ¥ &rabt ok ik
K SSPS13.0 MU - T4 T2 3 B, Rl 245 5 sham 41 H0# , EP Mot Kig KR I 22

S = ARifEZE (X = $) 3R, BT A M R BRAFR T HEDN ZE AL, G ik LAY B

TrEFFHT, ARIERABR R 20 o/ T HGES N, HMGB1 T4 #f &0 % 8 3™ 5

Ko, TP LLAER I LSD Kok, S R AU A
¥y, P<0.05 J2ESALHER X,

#® R
2.1 K R IR Z A0 5 B
EP 20 H1000 4454 1 HRFIC TN A VE

BE. P E I HMGB T4l & VR gk it
[ 43 5k (41.79 £ 4.99)min . (34.57 = 7.56)min .,

2

WK JZUONT B G, EP 241 CA3 X NeuN
Y@, S 40 % (49.20 + 5.81)4/HF { T sham
2H (75.50 = 7.64)4~/HF; fik . &7 HMGB1 +
T 2H HA 500 54 (50.00 £ 11.05)/4/HF , (43.33 =
7.06)1~/HF , (39.00 + 10.20)>/HF, %4 T EP 4,
L EFlE HMGB1 T IS EP 4l 2=
SHGIEE (P < 0.05,F 1),
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Figure 1 NeuN staining of hippocampus CA3 region in different rat groups(x400)
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FGit#E X (P<0.001), 5 sham 414, EP 4H
mdrla/b F35 TR, 22 7A Gt (P < 0.01, &
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Figure 2 mRNA expression of hippocampus mdrla/b in different rat groups
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Figure 3 Hippocampus P-gp and HMGBI expression in different rat groups

EARE—HAn], BHWT P-gp 1 FH B RHER X,
CCAIRYT DRE BURE L — AR H A 1R RS
7R« P-gp MR A0 68 5 P PR 00 Ak 500 B3 R R A
PRGN B R TR 5 /N0 RNA $E
IBELMT mdrl BEPRZEIA F, 3] P-gp s 5k, A5
TSR B, MERZBHIIEE DRE KN P-gp
HFIRBIPLH L RAF IO LB ORI BIUENE R
WIIAER NS5 T Rk N P-gp FEBRYIELE, YR
iE S (IR AT R DRE —SBTRIAYT 7 o7
HMGB1 J& F2 2 SRR Js 1, 76 40 A%
HMGBI1 A /E %% e H F454 T DNA, BRI skt
DRI 5 A ] e 4 3 sl o i sliabi s SRSEAn i
BB = AN A T AR | Toll #3244
4(Toll like receptor 4, TLR4) MR & 7= )32
& (receptor for advanced glycation end products,
RAGE) % 32K | 15 L A E & B 2 (cyclooxygenase-2,

COX-2). ¥ F-kappa B (nuclear factor-kappa B,
NF-kB) , 75 S e RAE S, H5 G & A 5 etk
o AR BB TR A AR S 0 530 R
JCSE Z2 HMGB1 B BUE FUBER I, MIAR 28 T ) i 2
HMGBI1 A rlE Al S LUR S A T, =
TS JE SN, A6 JL WG A B TR ORI , T 9 S 1
INEHLUi . AT LB HMGB1 T HilZ K fli
TR RN D RGN, S SURIN T, CA3 X H
ZIuHMERIR ERK

5 55 7 AFUERAIE 52 HMGB1 7] 42 o B IR P-gp
IR FERR SRR S A 2 N-H
H-D-KREAMRZM (N-methyl-D-aspartic acid re-
ceptor, NMDA ) /COX-2 155 518 % 7 i § P-gp £k
A FRAT T I A B NF-«B 351, AT AR
oo Ui A P-gp i RIKT TR ik P v 23 )
HMGB1 J& 7% n] i i i b COX-2 = NF-kB 4 7
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P-gp 133k, HETAR WA #GE . AHF58 KB, W0 K
SRSy HMGB1 IR, HMGB1 1 K fifg Eh 40
Z mdrl FEH FIE P-gp i 363k, RN = 2R IA Y
HMGB] S B mdrl BEEAF P-gp Kk, B

38 A AE TR RN 32 AR 5 35 4k COX-2 5 NF-
KB,U\WﬁIEﬂ%ﬁ%EﬁWwW P-gp 1T ik, sl H EM
HILFAVEFZE R, HAr AN E 2 A it — 2
I8 WA I K B0, 5 TE 8 R BB K Uit o
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KA A B X oA, H R RS ok
AT | T P-gp EBAE IMLAE P B2 40 P 2k
ﬁa‘@li

AL FEH HMGB1 0] 34 hin i B & A 5 &
P, INEE I A 250, e il S 2 P-gp i Kk,
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Hili N P-gp M35, AT I8 BITE YT R 25 P30 1) H
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