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Protective effects of HMGB1 antagonist BoxA on the brain of epileptic rats
Hao Jinbo, Huang Xianjing, Yu Nian,Zhang Yanfang,Di Qing*
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[Abstract] Objective:To investigate the effects of high mobility group box 1 (HMGB1) antagonist BoxA on seizure onset and
hippocampus injury in a rat epilepsy model. Methods: Male SD rats were divided into the sham operation group,the epilepsy model
group, the low,middle and high doses of BoxA pretreated epilepsy groups. The rat epilepsy model was made by micro-injection of
kainic acid into the hippocampus. Various doses of BoxA were administered to the epilepsy model by intracerebroventricular injection
prior to kainic acid injection. The sham operation group were injected with the same volume of normal saline into the hippocampus
and lateral ventricle, respectively. We observed the rats’ behavior during seizure and recorded seizure onset time(SOT) to stage Il as
an indicator to assess epileptic susceptibility. The brain pathological change was observed by HE staining. The injury degree of the
hippocampus was estimated by NeuN staining as an indicator to assess the damage of brain tissue. The expression of phosphorylated
nuclear factor-kB-p65 (p-NFkB-p65) was also detected by immunohistochemical staining. Results:SOT in the low, middle and high
doses of BoxA pretreated epilepsy group all significantly prolonged compared to the epilepsy group (P < 0.05). Compared to the
epilepsy group,hippocampus injury and neuron loss were obviously reduced in the BoxA pretreated epilepsy group (P < 0.05).
Although pretreatment with high dose BoxA also prolonged SOT and decreased the intensity of brain injury compared to the middle and
low dose BoxA ,there were no statistically significant differences. The expressions of p-NFkB-p65 in the middle and high dose BoxA
groups were reduced remarkably compared with the EP group (P < 0.05 ),and there was no statistical difference between the EP group
and the low dose BoxA group. Conclusion: Administration of HMGBI1 antagonist BoxA to epileptic rats could reduce seizure
susceptibility and attenuate the injury of brain by inhibit the activation of NFkB,which showed brain protective effect in epilepsy rats.
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R S 2 K e T g5 K AN o i 4L 2L 0, 24
HAA OB AR 58 A E0 . BT e R B, R 4
i SN 2 SR A R R, SR T S 4 2 A
DiBg UIARE SR A EE 1 Bl (high-mobility
group protein B1,HMGB1) A5 A A 1%
WA 22— VB TSGR SZ AR 3 A 2 e e R
KESON o BFE AR, TEMT2 PR R S5 2 A 2 MM
Nt L e A I U EZ BTN i ] RS I A
[ A A AR PEIR AU S5 B R B HMGB1 5 38 i
RANE G IBYE, B ARER LA HMGB1 5 PR
TR Sy SR, DTS A VR BT bt 4, B i
R IAHHRIE , A SCR T HMGB1 #5507 BoxA XTI
T TSR

1 #RF7EE

1.1 ##

fa A SD KRB (T )37 KT i
LR S A RIS R [SCXK (7)2012-
0002], FAFEINEE . 2RI 18~24°C, 1R . 60% , ST
] 12 h, A K, SLEFISY 2D TER A5
TSR 2 Ji IR E 200~250 g,
12 Fik
1.2.1 44

PR BEENLA R 5 4 B TF AR (Sham 4 ,n =
5), BRI (EP 4 ,n = 8), B34 BoxA (1 400
ng) THI4L (B 4 ,n = 8), FHIHE BoxA (140 ng) T
T4 (B 4 ,n = 8), K5 & BoxA (14 ng) T T4
(B ,n=28),
122 TR

1 400,140, 14 ng BoxA (1Z[E HMGBiotech ,HM-
012) 70T 10 wl A=FEERAK (NS) , I B 134T 10%
KA AT (3.5 ml/kg) XK BT RREE, T 15 BEHT
15 min XF R BRATII A 25 25 24 0 Fiki = 7 o7 T X1/
1.0 mm, IEPZRZEM 1.5 mm AbEGFL , o i S et
R E 4.5 mm, T 5 min INZEIS S 3R S5 54 ) BY
EEHES 5 min, Z212E H . Sham 41 HT EP 45
10 pl NS,
1.2.3 R AL HIAE

PR M Sy CA3 X gEAT 1 841 AR (kainic
acid , KA) Hil VRO, B A7 7T XS 5.0 mm, 1EH
LAEM 5.0 mm AbEEFL, Wit VST AR R A IR 5.0
mm, JE5 KA (35 Sigma, CASRN 58002-62-3)3 pl
(0.5 wg/ul),Sham ZHLA 3 wl NS AL, T 5 min
GG R E 5 B EESTEY 5 min, IR H

1.2.4  FRAAFIER

HR 8 Racine A X R BRI A& AE F2 5 7F
TP, 38 0~ V4L, IR 3 MM LA L il Bl i
SETE AT 5E KA 2R 2Nk I & AE I [E] (seizure
onset time,SOT) , /E MU ZAETEIRIAFE b, PEA
i 2 SN SR & A E RS 90 min YR FRUIE
TG 10% KA FBEL AR RAR  FRAET R
125 BRI FHE

A KA 24 h )5, 10% P4 2R S AR v [
Joi WSk U, AR 2L [ 7 24 h, B AZ XS 2 mm 55
CA3 X BUWEIR Y] o BB S BEmK , A 4
HES R (B 4 pm) . AL HE Ze @SR 2
FRHIAE SRS AL A Y A NeuN )
RS K B TR TR AR P 2 W (pH6.0) = il
FEBE 3%t FACEAEEE 5 min, (IE MR T
10 min; 4350 7% i NeuN $T4& (3 E Chemicon,
MAB377,1:500 #i k) . W2 1 4 A% K1 kB-p65
(p-NFkB-p63)FiAA (2 E bioworld, BS4135,1:100
F) 4% 50 wl, BT BE DL PBS AUR:—470,4°Cid 1% ;
PBS 1k, ik in B B A5 2B fe/ BR Bt (4 N
1 ,kit-5010) , BB F 46 DAB 6o, &Y BHA
NeuN Y (a2 S o412 BSCHR[8 ], X TS CA3 X
LI EAREEPE4Y .0 90, 1EH ;1 9% ,CA3 X<
10% B0 22 T6 [ 45 52 S, CA3 X 119%~40% i # 22
JC 8 45 33 9% ,CA3 [X > 40% ) 25 70 151 45 ;4 9%,
CA3 X< 10% (527) BIMZICEL ;5 9, CA3 X
11%~40% (P RE) #ZICER ;6 9, CA3 X > 40%
() LIt Rk,

BEALIE BOR B D CA3 X 5 AT I s
HLEF (x400) , 394 p-NFkB-p65 BHPE 20 i ( Jf 4% 55 i
WohREE) Tk E A, BHEE, a1 (<
25%), 11 (26%~50%), I (519%~75%) , N (>75% )4
NER,

13 %itsss
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T A R 225500, W B o 22
F, R T 22530, WA ELe R 1SD %5
WTr ZAFT GGG R, RHZ A FEAR BRI 5
(Kruskal-Wallis, H #:56 ), WM F 3k FH Wilcoxon
FFS BRI (B A 30R FBUMIAG 38 , B =0.05.,
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2.2 BRI BIREAE

W 1 R, ARRIFHE BoxA T4l SOT #4%
EP 4, ZHAEZIT#EL (P<0.05); miflE
BoxA T HlZHE IRl T4l SOT fE, {H2ER:
TGt L,

®1 BFHXKRBREZETES K SOT
Table 1 The seizure stage and SOT of different rat groups

. ik B A AR AR SOT

3 0% 1% %% 4% V4% V4 (min)
Sham?#H (n=4) 4 0 0 0 0 0 -
EP 24 (n=8) 0 0 0 0 5 3 48.13 + 11.95
B 2H (n=7) 0 2 0 1 3 1 105.80 + 24.95*
B 2H (n=8) 0 1 2 3 2 0 90.40 = 39.02"
B, H(n=8) 0 1 1 2 2 2 103.00 = 31.04~"

S5EP4LL, P <0.05,

23 BWRBAZBAE I
23.1 HE &

WE 1 R, Sham 41K RS CA3 X441
DL M ITA i Se 8 HERESE B UOE 2 et
Yoy, MR W] U EP 2] DR e e B AR
P, 45 0 A8 IZ AN K SR R A
e TTHESN ZE AL, JRZ RN , Y AT N [R5
BoxA T2 K U5 CA3 X/ #h 22 o ) BRI
4, A/ DA R D Xl A S IR At HES )
B ZEAL, JE R TR o A AR AT L
2.3.2 NeuN %, 9% ZHACIFAEA4P Z TG A2 H

5 ZH [P TT T o AR LU 25 S Gt
B (H =19.33,P < 0.05), H:rf EP 41 K 254 T ¥

Sham 2H EP 41

Buw 4

AP 2T G i # F Sham 20 (EP vs Sham, P =
0.005;By vs Sham,P = 0.008;B, vs Sham,P =
0.013;B,, vs Sham,P = 0.004) ; A[a] 5] & BoxA T
ML EP 45, 2 R A G245 L (EP vs
B, P = 0.008;EP vs By, P = 0.006;EP vs By, P =
0.035) ; AN[AFFE BoxA T4l 2 [ 5 A o
EZER (P> 0.05,K2,5%2),
2.4 p-NFkB-p65 &kt

HA RIS CA3 XA U, p-NFkB-p65 FZAF
RN FRIR, S ARIBAKTFZERA G228 L
(H = 16.65,P < 0.05), Sham ZH{UASI40MA 23k
EP ZH 7] I, p-NFxB-p65 Kigt 3K ik, B 5 5 T X) il 4
Buw 41 B 4L A4k, 5 EP 41AH LI

Buo 1 Buf

Sham 4G ShE5HIR WS4  EP 4172 400 E 2%, HANHHA KN, T2 UL 5 R [R50 ik BoxA T4 (B B o B 1) LGS i A EP 4L
Bl 1 FAKREED CA3 X HE &7 (x200)

Figure 1
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Hippocampus CA3 region HE staining of different rat groups(x200)
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Figure 2 Immuohistochemical staining of NeuN in hippocampus CA3 region of different rat groups(x100)
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Table 2 The hippocampus damage degree evaluation of

different rat groups (n)
TEF 7 ﬁ%ﬁ Yﬁ*%g Sham Ep* Bo” * B “ B
0% 4 0 0 1 0
1% 0 0 1 1 1
2% 0 0 2 0 0
3% 0 0 0 2 0
4 2% 0 1 2 2 2
5% 0 2 1 2 5
6 0 4 0 0 0
“it 4 7 6 8 8

5 Sham 414 E,*P < 0.05; 5 EP 41#fltk, *P < 0.05,

Sham 2H EP 41

Buw 4

BRI (P < 0.05) ;B HATI AT WA Z3RBHAD T EP
4, ZHREGIFE L, 45 BoxA T H4LZ[H] p-
NFkB-p65 ik 7KV-25 5 oG8 15 5 L (B vs B,
P = 0.950;B.p vs By,P = 0.081;B, vs By,P =
0.065,1% 3,3 3)

RIS =

HMGB1 T 1973 4F e 4 Z 30, B HES DNA
PSS & ek DNA 5 HABRE SR 745 Stk ah
A AL AL S HMGBL ] f B — B W20 it
ZARANNE SR ANN PR 2 TC A2 B S A I 38 A5 Tk

Buo 1 Bu#

EP 2l p-NFkB-p65 Fik /K- T H AR (B By 44MY P < 0.05),
B3 4RI CA3 X p-NFkB-p65 Hue 411k e (1, (x400)

Figure 3

*3 KAKRBED CA3 X p-NFB-p65 FKikkE
Table 3 Hippocampus CA3 region p-NFkB-p65 expression

of different rat groups (n)
13 p-NFkB-p65

I JIi Il i
Sham 4 *(n=4) 4 0 0 0
EP #(n=7) 0 5 2 0
Bian 41* (n=6) 4 2 0 0
B 2" (n=8) 5 3 0 0
By, #H(n=8) 1 6 1 0

5 EP4#LL, *P < 0.05,

J& FE 35, A AT SR I B Sl R

BB AU /Y HMGB1 R 38 o i SO AR J A 2¢
P2 AR Toll #£3Z4K (Toll like receptor, TLR)2/4
DLS S AR 74 G AR RAE N e
FERIRGPEN FRUAR RGN ESAE , N H L A2
PEIRIER

PRI SN, R 1) A A e Je BLAT L i etk A
FHIY, BRI A, 78 KA W50 2 12 Mk 2l
PR XU S R BB 40 i HMGB1 K3k it
FH S 1T 5 T AT 245 P o 6 AR I ki 2 20 B
BTN, R  HMGBI ik
TXTHE Maroso 558 i ¥ Sy B HMGB1 ¥4 1
/N BT B R (. HMGB FEG A& AE | R e
BIRVERIIAS 06 2

Immuohistochemical staining of p-NFkB-p635 hippocampus CA3 region of different rat groups(x400)

BoxA J& HMGB1 B—"A~F Bt, RETE - HE45HL
HMGBI1 540 W 32 (45 & I AR S /R, A
FENLFH BoxA X KA i A BB HE T 1T , 40
K SOT IEK 1 E it oo % i H
X It v ) ) M DR AP VR R A B i i R
EATHHZMNES KBRS FE L, S
SRS, TR AN B P R 1) HMGB1 B
RN AE AN , 2 5 8 R A AR WO 2 AE R
B RANM . /INBE 5 40 & iR i HMGBL
A2 e TEHE—20 HMGB1 Rik5 ) 25 Fh4n i ke
L) HMGB1 38 £ P J5 3l NFkB 55 45 19 T Ui
PAE R FIE R e 5%, N 2 20 P R E S 52 A7
7E ,HNGBI & fgil o 245 g C A C i3 H A &
A B3, LA NFeB /5 HMGB1 H &
FEIR Y R K AR RN AR AE S I 22 [8] ) 1E S A5 B
%, NFxB 7EH X128 R 48 F 2 H p50/p65 Rk
BHEAEAL, T p-NFkB-p65 J&H 8 G LI A wT
TN 1 400,140 ng BoxA i i K BLIAF &
L p-NFkB-p65 kW] i T, #/% BoxA 75
AT RERH T NFkB A3 (0N 5 0% I i 5 A, 4
il HMGB1 /S B SAE N ,  Sfifiliie A A ™
B, /> HMGB1 Bk, ZAER APV ERT . FRATTR BE
PERFFTUE S RAE S L I H LR T NFRB 25900 R
i SN, NFkB I 0 il 700 ] B & A 2 Stk |
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IR L5475 FRATHAED . HMGB1 3547057 BoxA
il BT HMGB1 45 NFB i AL TR KA 2
TR BAAE I (R ] HMGBI-NF«B {55 1 15
Wi LB A P E T KL R R SR

B ARG R I, BoxA 1E 2 HMGB1 H54057
] AR KA S0 K SR A AT 2 R A B 43 £ 7
JE SR H—E OB AR AR i AP VR, S B
SO TR A9 A R R L B o B A TR
FEFIPEEERL . ASHTIT R AFGE BoxA THIZZ
SRR — R ER R gt it v 22 5, il hE
HRAR/ MR, TR PRI R R4 50
AN T BAR AW
(&% 3]
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