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TE: HH IS 2R =) (RAGE) Z KB 7 FPS-ZM1 A1 R 2828 K 7 (mNGF) % /% P4 &
HO & B L X R iR B AR H BLLHMGBD Fifi S e B A (TRXO SRR B . ik 130 RiF % Wistar
HEVE K R B BENL A 4 41 B0 A 41 (25 A IR 40D B 4l O 4 IR 41D . C 40 (mNGF T #i48) f1 D 41 (FPS-ZM1
FIAD . & B VY A 40 mg/kg HEST U AR AR LT L4 BB LTI AL b A 4UR B 4 B
TS 45 0 B A AR UKL C 2R D ZH 4 W B 1 5 mNGF 4 pg/kg . FPS-ZM1 1 mg/kg, T FiZ5 W5 . & 448 ) T
3.24.72 hit BRI 43 518 S A1 80, SR Western-blot Jy i 2 ¥ & HMGBI 1 & it , ELISA & Kl i & TRX
MR, S8 AMAKERWEKEEEDX HMGB kK EAe&nt B8 G EF BA . TRX KEN ST
B4, 204 it %8 L (P<C0.001); D 41 f C 4y HMGBI1 3 ik K F 76 & 0 Bt 38 F B 41, TRX ¥k & 3 % F
B4l, 25018 Geit % 2 L (P<C0. 05); D 41 HMGBL R ik/KFAE 3.24 h B B8 C AL TR 2518 F it X

(P<<0.05),7E 72 h Bt 5 C 41022 5 W oG 1242 L (P>0.05),

£i8 FPS-ZMI1 1 mNGF E75 8 5 50K %)

SRR 453 475 B4 £ 1T JEC AL o Tl 3 e ok A A i 49 € A 52 O A 4 e 17 B8k S B
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Wi Cepilepsy, EP) J& i 28 50 S 8 [\ 25 i L 51
B 1418 P fii D B I A o LA S 52 AR R il 4 O i IR Ry
fiE s FTAEA 2% T OF JO0E MG 8 0E . R IRZ R EP &
PE X TR 47 I ) B8 LA S s A0 J5 S48 35 0 H 2
W L i ML A R T R AT X R YT . BOR
AR BIF 5 2 BT 1 8 R 96 B 8 S B L AR AR IO A
5 EP WA KRR A0 i I Ak 2K
7=#) (receptor for adcanced glycation end products,
RAGE) 1 ##t £ 4 K [ T (nerve growth factor,
NGE) S H A G 15 5 5 Sl ¢ 5 EP 9 5C R IR A
W A7 SCHRH I - o A BIE5E R FH N IO L SRR R B &)
Mg S EP B, 9f i RAGE # il 5] FPS-ZM1 Al
BRf 2 & K A (mouse nerve growth factor,
mNGE) T U EUR 4 B . A 58 12 1 R EP 4 B 2
0 B TR BE L BRI AR 25 9 T BE 4 A 2 R AP BILH L
SER/ I

1 #MREFE

1.1 e

L1 Y WY Wistar B KB 130 H,
21~28 Hi& KB 50~60 g[¥F A IES : SCXK ()
2017-0005 , |- ¥ 17 3 7 S 46 sh ¥ A BR STAT A vl .
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1.1.2 &®F R IUA (MKCC1690, % [H Sigma 2
A]) s mNGF (20160311, H [ ok 4 £ W) 5 25 4 BR 2
A)); FPS-ZM1 (2908726, & B Meck Millipore 2%
A ELISA it 7 & (S20180318MY , I 1f B i £ 4
FHEA R A R s 4 & A 42 8 & (KGP250) .
Western-blot Kl 3257 & (KGP1201) #1 i 5 & % ik
FI(KGP116) VLALLM RHE R RA R A FD .
1.1.3  fY#% MUK IX (Power Supplies Basic) #l
Trans-Blot Turbo 4 g8 [ 5% ED & 48 (170-4150)
(£ A Bio-Rad A A 5 B ik % £ 4 (G: BOXChem-
iXR5, % [ SYNGENE 2 ®]); & 20U fH i i & 4
(HY-4 VL0 &4 IEALES T ) s ek 5 2% (XW-
SOA I ] T HAK DL 7R A4S A5 il 3 A PR 2 W) 5 iy 18
HE AL (Sorvall ST 16R, 2 E Thermo A H]) .
1.2 ik

2.1 #@Ershiial G RGE SR 1. Al
B Bk EE 22 COHBE0%~T70% . 1K 412 h
REBT . KB AR BT 3 e K B /NI Gt 5 R T BE AL
BFRIEHATHE Y AR S0 A 41 (3 AR |
B4 (EP X M 4H),CH (mNGF + i) 1D 4
(FPS-ZM1 +#idl). A 4031 .48 HEETN%
e R IR K HoR 3 Al B4 33 HL & H I s i it
KVUA 40 mg/kg™' . EP By & 1E 5 9 #i B Racine
SRR AR RGESE LA 5 W T G b R A b
Jotg Pk SRR SR JE . B~D 4% U AR B T
Bk 2~3 R#FIT 1R, 2 A A4 B 4E
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Jos e A AR A B ER KL C I S 4 pe/ke 1Y
mNGF™ D 41 g 5 1 4 1 mg/keg #y FPS-ZMI1,
HeAFLL 7 d,

1.2.2 MELRMAERE 4 H 8:00—10:00 HIH
TAREALORE R 2 0. 1 @) PRI 21 4 B 4K 5T 2 JF
SR WS 25 25T 5 (AT R 2 CR TG 58 16 20 10 iR
RAETE X AL a 8] 5 8 5% 30 min,

1.2.3 Wb 4 Ay BT HsE s (383 D L 43 i)
T 3.24.72 h B BL L 206 )R % 40 mg/ kg I JEE
SRR 0BT Sk O 4 i, i T ok b R R e R
T T B R BB Ak ¥ 4 i 28 21, 43 25 10 g 5 L T
BAFE N R B AR AR

1.2.4 KI5 X 8 i B8 6% A 1 B1 (high mob-
ility group box-1, HMGBI) 1% % i & 1 (thiore-
doxin, TRX) ik,

1.2.4.1 %M Western-blot I HMGB1 & H
Tk PRECHA A E A ] BCA 3%l € & 1k
JE 28 BTN U Tk i B RS B UK R L % #8 2 PDVF
B, B AW E . H—dmBEwREE. 4 TR,
TBST Ve 3 k. FH 5% il W5 83 5F 141 W 7 ¢ 2 bt
e HRP-1gG, iR E 1~2 h, il TBST ¥/ 3 K.
B PDVF B & FRCE R ECL TAE® )5
KM Gel-Pro32 ¢ {1 x5 £ 98 #F 17 JK BE 43 A LA
HMGB1 1 p-actin 1Y K JZ {5 W AE 0 H 198 B 1 3R
KK

1.2.4.2 SRHA ELISA #:llE TRX & A MRk K
o IR G U B AT AR AE .

1.3 it aE  HMGBI & 135 M5 8 &
TRX AR A XS %R, R H SPSS 24. 0 #
P Fr it b, Z AR EL B R RN R
FEOr N, FEHEAT O 25 5 ARG 5 L XA B0AY T R EL AR
LSD-¢ (77 22 %) & Dunnett (J5 2 A %) 1 &,
P<0. 05 Z5A it =& X,

2 & B

2.1 PN AU RIEW IS, LR W AT
. JGFETS. B~D 4145 R e i 59 0% 00 &S B
T~V 9t & A Qn e S 4 B 8l | nELIgE | 15 4
Sk VH B RS | SR S L DY A R A B A
2 G S ol BB 0k R o 11 HOBE T R K &
VB A7 T 0 K BB 4 55 I Bl BL B 363k T 41
B B B8 KB o S0 B BB 2o A v 2 R FNAS T 2
FIBRAS | e 2845 A IF BERE A P B 9 M REAR

2.2 HMGBI EEHMFRIAKFE B HilLS LA}
Biiy) HMGB1 S H R E 5K A 40 8T, 24 51
B L (P<<0.01) 5 A 2 4% I BL il 8 (1 33k
HEMNTG %8 L (P>0.05); B 44 0} B 19 &
HEKSBEHNE T CHMDA, A% %32 X
(P<<0.01);DZH7E 3.24 h WENWEARSIER
C K. Z 54 G it2F 3 X (P<<0.05) . 7F 72 h B B
B CHMEAHTHE HZERN LG FE X (P>0.05),
BRI &1,

3h 24 h 72 h
e |
A B C D A B C D A B C D

EP i s mNGF: R 24 KW s HMGBI: miE B E 1 Bl A B XA B A EP XA C 4. mNGF +Hid .

D41 .FPS-ZM1 i 4l .

B 1 AE B DX HMGBI & [ # ik K F

Fig. 1 HMGBI protein expression levels in hippocampus at different times

2.3 TRXEHMEKIEKF BAKNEW TRX
TR A WG 256 G it L (P<0.05) 5
AL Bry TRX & & 253 ait#a X
(P>0.05);C 2 fl D 4% 0} B i) TRX & & 35 #¢
B, ZHAE ST E L (P<0.05);C M D4
& B B TRX & & 22 3 ¥ 6 48 it 22 2 X
(P>0.05,% 2),

3 W it

IR 7500 ~80 % EP I T L # a1, H
MRPL EP 25965 1/3 8 L7 oA . ILE4b T
AR RN A R AR EP by i R
i, e R EP A Ja il 48 0 b 35 4 F 5
VA K SR ] Al 28 1 R A~ 39T LA il A A 45347 2 i ]
MU ST R
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ZELMY A5 FPS-ZM1 1 mNGF X500 41 BUR A HMGBI1 F1 TRX &35 (9 5% i)
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—
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1 REMEED X HMGBL # AR iEKF &R
Tab.1 Comparison of HMGBI1 protein expression levels in

hippocampus at different times

il 3h 24 h 72 h
A4l 0.080.02 0.09+0. 02 0.09-0. 03
B4l 0,240, 05% 0.4540. 06% 0. 4020, 05%
C 4l 0.16-£0. 054 0.34240.034 0.2340. 044
D4 0.12-£0. 04AL  0.2940. 0442  0.25+0. 034

n=9, HMGB] miT B REHEH Bl, AW 251X 4 ;B 4 %
X HR4L;C 41 . mNGF THi4l ;D 4 :FPS-ZM1 THidl. 5 A A,
Y. P<<0.01;5 BALILE: . A P<<0.01; 5 C 4l Ibiz, /A . P<<0.05,

®2 AR EMEDSX TRX & & LK

Tab.2 Comparison of TRX content in hippocampus at dif-

ferent times ng/mlL
il 3h 24 h 72 h
A4 27.5146.36 27.714+5.71 27.244+7.40
B4 17. 6343, 64% 16. 724, 67% 16. 2244, 25%
CH 22.21+3.264 21. 7444, 544 21.37+3.914
D4 22.8744.304 22.03+3.254 22,1044, 434

n=9, TRX: BB HE M. A 4.2 (X IR B 4 W0 X R
H;C4: mNGF THi4H; D 4H: FPS-ZM1 T Hid., 5 A 4 IL#K,
Y:P<<0.01; 5 B4l %, A P<0.01,

FPS-ZM1 J&—Ffi 5 3£ F1 7 (0481 7 RAGE 37 &
TR, AT i i ik B R X Bl B A A G B AR
FAYL B 3R 97 70 R B 500 £ IR 8@ & 4 T .
RAGE J7iZ 33K T 40 M 2 18 . 5 A0 B A4 45 & )5 7T
Ji BN A I 445 538 . AT 0TS A i N 4 Ak 0 T4
P A0 A9 9 RE I L L HE T 5 — R AP . mNGF
B M/IN BRI B 2 %) 15 M B L AT R AR A L
U 38 et SR SN ek B e 8 TG R 4 L B R T
6T R A TR H i S A 2 R G .

AW 5T 45 R BRI YA BUR 4 RS h
HMGB1 & H 3R IkKEAE 3 BB W s 725 1
Xf BE 4, & J§ FPSZM1 . mNGF T #i 5.
HMGBI ) 235 78 9 72 0 5 300 b B B0 & 3% T B 7
3 f1 24 h BFBLLFPS-ZM1 Wil /) HMGB1 3k 8
BAET mNGF FHi2H . {0 72 h if B — F ik %
MG 2 L. HMGBI & — & Y+, [6] i
WiE—F e R4 7, 5 RIAE R H PG, B
AERFFEIN Ty . HMGBI 7 i i fil 28 2 48 N 3l A 3R
IRl H Rk mAR . H I kK B S0 AT ING R BERE
F WL EP A HMGBI () 363k 9 W3 et ok
4R, 76 EP 4 B 72 /9 B0 B Br . FPS-ZM1
U A 5 A RE O VE A mNGF 00y 3%, i 35 I )

M HE B, o BEIR AR OAE RN RO B T — 2L
FPS-ZMI1 v i il RAGE By 23k, gt i H G
S5 T8 I SO BRI A RS AR R A
S 20 S 3 I 52, FPS-ZM1 o] 5@ i 90 ]l RAGE 3%
PRI P L 6T AR HMGBI [ 38355 AR 5256 ik
—% M\ EP /y sh ) #EA8L 555E T FPS-ZM1 T Hil J5
HMGBI1 3K B DT 9852 AL B 28 RE S 7 o ok 5
EP K B 453 £ EL7E 0 B2 400 008 P R #4844
. mNGF 350 2 1E AR K AR B e T H 5K N
AEN 1) 32 A4 45 5 o JIT 77 A 18 HE ) 2 3800

TRX & —K & ERF .2 IR ) ZRILH /N
O3 F 8 T AT A 2 R R SRR IERR A R G
PRI I A R R 22 T0 M DR AP T A FEAE T . AR A
AR R RN, H R SR BT 32 B . AWETE R
T Y O ) RO S 2 ) TRX & ¥R T2
4 B4, TRX (4 & & 76 i ] FPS-ZM1 F1 mNGF
TR 8 EP X B2 FH & o (0 3 & i BOy Rk
2B TGt L. RWIAE EP &) B i 2 R
i, O A AR s B ROCR A . FPS-ZMI
AL 30 RAGE Jsi 2 TRX Py I8 310 o 57 1) 26
ik NTE TRX BB £, 3E 107 & #E 50 F A0 W 3
VEFT . BEAEWFSEHEI . mNGF 7] 3l i FAK 4 32 1k 25
G B G R R R PSR AAE . A IR R |
mNGF Xf EP f4E H i 77 4 30 (H BT Ak Bt R AE
FHABE AR 4 5E » J5 2245 3 — 20 0F 58 DL BT G i R

AWFFERAE T S RAE EALN S 5 EP 1Y
KT, FPS-ZMI1 #1 mNGF B A7 3% EP 4 i
453 493 1 1 P FEBIL T T R 3 U R i 4% A
JoE AR A YO S B
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ZM1 attenuates AGEs-induced neuroinflammation and oxida-

Effect of FPS-ZM1 and mNGF on the Expression of HMGB1 and TRX
in the Brain of Young Rats with Epilepsy

LI Dongmei, CHEN Qiaobin, CHEN Lang. FANG Qiong

Department of Pediatrics, Fujian Provincial Hospital, Provincial Clinical College of Fujian Medical University, Fuzhou 350001, China

ABSTRACT: Objective To explore the effect of receptor for adcanced glycation end products
(RAGE) inhibitor FPS-ZM1 and mouse nerve growth factor(mNGF) on the expression of high mobility
group box-1 (HMGBI1) and thioredoxin (TRX) in the brain of young rats with chronic epilepsy induced by
pentylenetetrazole. Methods 130 clean level of male Wistar rats were randomly divided into group A
(blank control group), group B (epilepsy control group), and group C (mNGF intervention group) ,group
D (FPS-ZM1 intervention group), the rats were intraperitoneal injected with pentylenetetrazol 40 mg/kg
to establish an epilepsy model.  After successful modeling, groups A and B were given equal doses of nor-
mal saline, group C were given mNGF 4 pg/kg, and group D were given FPS-ZM11 mg/kg by intraperito-
neal injection for 7 days. The hippocampus was isolated at 3, 24 and 72 h after anesthesia. = The West-
ern-blot method was used to detect the expression of HMGBI in hippocampus, and the ELISA was used to
determine and the concentration of TRX. Results There was no seizure in group A,the expression level
of HMGRBI in hippocampus was significantly lower than that in group B at different time points,the TRX
content was higher than that in group B(P<C0.001). The expression level of HMGBI in group C and
group D were lower than those in group B at different time points, the TRX concentration were higher
than group B, the difference was statistically significant (P<C0. 05); The expression level of HMGBI in
group D was decreased at 3 and 24 h compared with group C, the difference was statistically significant
(P<C0.05); And there was no significant difference between 72 h in this two groups (P>0.05).
Conclusion Both FPS-ZM1 and mNGF could reduce the brain injury in young epilepic rats, and its possi-
ble mechanism was to reduce the cerebral inflammatory reaction and oxidative stress.

KEY WORDS: epilepsy; FPS-ZM1; mouse nerve growth factor; HMGBI protein; TRX
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