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J£F HMGB, /TLR4/NF-«B {5 51 [ % ZE A K
18 0 Xk A 4t 0 R BB PR3P A

MM, AR, Kk4kdh
(& HFER, M  450000)

[(FAE] BB AR AIRER B X 38 851495 (spinal cord injury, SCI) I B 28 Ty e (4 OR 47 48 HT, 3 90 25 ¥R 1) H 7T RE AL
Wl 773 4 SCI A BUBL Y AR 48 b 38 7 243 K 1% - AR 2 (Sham #41) , B 20 (SCL40) , AR JR L HU IR J7 40 (Pap 41) s T4 55
TR # M [1 B, (high mobility group histone B, ,HMGB, ) £b ¥ 2H (rHMGB, #H) ; # 2 HMGB, + A K42 B4 b B8 20 ( fHMGB, +
Pap 24 ) . Ji H] basso beattie bresnahan ( BBB) ¥ 43 ¥ ili K BRUJ5 M2 3l 5y 8 5 460 00 4 858 20 2805 7K St 37 6l 35 B K i 4% 0 5 1oz T 98 R
R-LL(HE ) 3 (0 3847 20 2022 PP A 5 i 1T B8 3R f0 92 W W 4 30 10 200 i /v 3R -18 (interleuki-18, TL-18) , Jif 98 IR 2E B 7 -a ( tumor
necrosis factor-a, TNF-a ) , 1 4l 4 & -6 (interleuki-6, IL-6 ) 7K V- ; J5L 37 K 3t 4% B B 45 10 125 ( TUNEL ) #6300 45 8 26 23 40 i 3 1= 1%

37 FH 0 32 20 404k, 2 0B 16003 BV B ¥ ( Western blot) 4 i1l 2 41t HMGB, , Toll £ 3% 4 4 ( Toll-like receptors 4, TLR4) , 1% #% 5
.? kB (nuclear factor-kB,NF-xB) p65 % [ 2 35 I ; Western blot Il 2 bt & B2 25 11 il ( Caspase ) -3 5 [ ; b JH 52 B 98 0 g &
PCR(Real-time PCR) # il HMGB, ,TLR4 ,NF-xkB p65 mRNA ik 15, 4585 Sham 41 %5, SCI 41K B BBB ¥4 B & B A%
(P<0.05), SCIZH A rHMGB, 20 % i 20 SXRA HE, 52 g o Mok 48 Jifg 352 108 1 20 2R 27 B 005 5 1T Pap 2 Al fHMGB, + Pap 4 7 20 41
TG DA BB Bk . 5 Sham 4 L #, SCT 41 K B 86 41 81 b & 7K & , HMGB, , TLR4 , NF-«B p65 mRNA HI & [1 3% ik K
L, IL-1B,1L-6 , TNF-a 7K F-, I8 1= B 41 JfL 41, Caspase-3 4 R IAKF X I WG (P <0.05) , Pap 201 rHMGB, + Pap £ % K
i ,HMGB, ,TLR4 ,NF-xB p65 mRNA FI%K [ %5 K, IL-18,1L-6 , TNF-a 7K, 8 T BH P 240 i3 %, Caspase-3 4K 11 7% 35 7K - 1 B
WAKRT SCI 41 (P <0.05), rHMGB, + Pap 41 % 7Kk & , HMGB, , TLR4 ,NF-«kB p65 mRNA 1% |13 5 /K F, IL-18, IL-6 , TNF-a 7K
¥ A T BA R 41 U 4L, Caspase-3 25 R AJKF- W) BAK T HMGB, 4, 2 S WA Gt X (P <0.05), &% AN Y e

M HMGB, /TLR4/NF-«kB p65 {5 5 i H 1% 1k , i % SCI 5 (9 42 5 S ML ol 20 5 B8 20 2L 40 i 0 T, T i 2 B 1 48U E 1
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Chaenomelis Fructus Extracts Protects Spinal Cord Injury in Rats by
Regulating HMGB,/TLR4/NF-kB Signaling Pathway

YANG Bin, HUANG Jun-qing” , ZHANG Ji-wei
(Henan Province Hospital of Traditional Chinese Medicine, Zhengzhou 450000, China)

[ Abstract | Objective: To investigate the protective effect of Chaenomelis Fructus extracts on neurological
function in rats with spinal cord injury (SCI), and explore its possible mechanism. Method: SCI rat model was

prepared and was divided into sham operation group ( Sham group), model group (SCI group), Chaenomelis
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Fructus alcohol extracts treatment group ( Pap group), recombinant high mobility group histone B, ( HMGB, )
treatment group ( rHMGB, group ), and recombinant HMGB1 + Chaenomelis Fructus extracts treatment group
(rHMGB, + Pap group) according to the treatment methods. Rat hindlimb motor function was evaluated by Basso
Beattie Bresnahan ( BBB) score; water content in spinal cord tissue was detected to assess the spinal cord edema;
Histological evaluation was performed by hematoxylin-eosin ( HE) staining. The levels of interleuki-18 (IL-18),
tumor necrosis factor-ac (TNF-a), and interleuki-6 (IL-6) were detected by enzyme-linked immunosorbent assay
(ELISA). Terminal dexynucleotidyl transferase (TdT) -mediated dUTP nick end labeling ( TUNEL) was used to
detect the apoptosis of spinal cord cells. The protein expression levels of HMGB,, Toll-like receptors 4 ( TLR4)
and nuclear factor-kB (NF-kB) p65 were detected by immunohistochemistry and Western blot, and their mRNA
expression levels were detected by real time fluorescence quantitative polymerase chain reaction ( Real-time PCR).
Cysteine aspartate-specific protease-3 ( Caspase-3) was detected by Western blot. Result; As compared with the
Sham group, the BBB score of the SCI group was significantly lower (P <0.05) ; spinal cord tissue was loose in
SCI group and tHMGB, group, showing histological damage of neutrophil infiltration; and histological damage was
significantly improved in Pap group and rtHMGB, + Pap group. As compared with Sham group, the water content in
spinal cord tissue, mRNA and protein expression levels of HMGB,, TLR4, NF-xkB p65 mRNA and protein, and
IL-18 , IL-6, TNF-a levels, count of apoptosis-positive cells, and Caspase-3 protein expression level were
significantly increased in SCI group (P <0.05). The water content in spinal cord tissue, mRNA and protein
expression levels of HMGB,, TLR4, NF-«B p65 mRNA and protein, and IL-18, IL-6, TNF-a levels, count of
apoptosis-positive cells, and Caspase-3 protein expression level in Pap and rtHMGB, + Pap group were significantly
lower than the SCI group (P <0.05). The water content in spinal cord tissue, mRNA and protein expression levels
of HMGB,, TLR4, NF-«B p65 mRNA and protein, and IL-18, IL-6, TNF-« levels, count of apoptotic-positive
cells and Caspase-3 protein expression level in rtHMGB, + Pap group were significantly lower than those in rtHMGB,
group, with statistically significant differences (P <0.05). Conclusion: Chaenomelis Fructus extracts can induce
spinal cord tissue repair and motor function recovery by inhibiting the activation of HMGB,, TLR4, NF-«xB p65
signaling pathway, reducing the inflammatory response after SCI and reducing the apoptosis of spinal cord tissue.
[ Key words ] Chaenomelis Fructus extracts; spinal cord injury; high mobility group histone B,

(HMGB, ) ; Toll-like receptor 4 ; transcription factor-«xB

#6351 155 (spinal cord injury, SCI) J& — Ff /= 5
R R, w3 Bk Rt m, B2
T IESAE , AT R BB A E 3 e X H A T RERE
W UE G E N Y AR R T
e — PR I RE A5 28 fi SCI 461455 , 8 L &I/ H A
Yk K Ve 15 48 X5 SCL B4 7= AR E kg . sCl
S5 1R A A P T S B2 2 L K i A
T BRI RAE S ZR S E— 29 O, B, R R
AT J7 2 LU 280 30 ) 4% M4 0, X SCT TR
P R IR L RAE N AELR K SCT 453 i 8
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L2 259 Radon  ARJRIE F K BH B oA I
Mo, 280 g A b R ) R A R A 24 U 2R AT A Ol
PR Y)W AR 52 Chaenomeles speciosa 1 J4 3T 1
PR, WEHSITHARBEEA B, (HMGB,) & H
(£ Abcam 2\ F], #it*5 ab167718) ; /K & S ( 3
[ Sigma 2y H, #t 45 47335) 5 & RNA 42 Bl &
(db3 RAR AR A BR A W, L5 PA11I5-03) ;
PCR 5190 H A= TAEY) TR (i) ey A BRA A5
e R K R & (36 [ Solarbio 23 A, it 5
PC0030) ; TP 41 fifd ¢ fif W (35 = R A=W BORWF 5 T,
% 5 P0013 ) ; HMGB,, Toll ¥ 3 {& 4 ( Toll-like
receptors, TLR4 ) , #% %% 5% [l T -k B ( nuclear factor-xB,
NF-«B) p65 , 2 It 2 2 £ 1 -3 ( Caspase-3 ) $i f& &
N2 Tl -3 -8 T2 B %0 B ( GAPDH ) Hit 4& (3£ [
Sigma-Aldrich A &), #tt 5 43 5] > H9539, SAB130,
SAB4502609 ,BS2605, G8795 ) ; 1 40 g /i~ %&-18 ( IL-
18) , i R AL I F-o (TNF - ) , TL-6 il K 4 322 187
g (ELISA) 300 & ( B Sl A R AL 5
778 hz-0011c)

1.3 U RM2235 B 47590 5 L (3R A
F]) ;T100 7Y% = 3 25 .0 L (75 B Eppendorf 2%
Al); CKXS53 #2806 Bl L MR &4 (HA
Olympus 23 7)) ; ELx800 %I g 54X ( 3% [ Bio-Tek 2%
) s Experion %18 [ B 7 L 3K & 48 ( 36 [E Bio-Rad
] LSS B AN 3 0 BE T (RS B AL A
AR ) ; DYCP-31DN £ K P H 3k & 48 (b 52K
— A% %)) s Light Cycler® 96 %I 5z [} 3¢ )t %€ f& PCR
X CHi =R o

2 FiE

2.1 KRJRA RO 19 5 O Ab 3 R T R
F B 7y 2 2 AR, B TR A 10 £
W 75% Ol RIS 2 h 5 AR el 5 3 WK, B
X2 h, B 100 B g A ik, & IR BOR .
& RO D [T e T, )R S E T K I W A o Uk
AW, LAIE T BE-WR 40 0 (1:2) WEATIE T B A0, 26
W3 W GIFREBOR, W dn T8 5 153 2 A KSR
W5 5% 10. 58% , & JH = RO AR €435 (HPLC) 43
B A 42 B 1 5

2.2 SCUMMIHI & SRR Allen’s 37 i fE
SCI B AL, R B JEE N TE 3 10% K & S0 %
(3 mL-kg™") BRIEJE AR BN F A AR, F T10 44
DX Hl Jo] L 160 AE 24 5 eme op 3 U0 00, K OB A A 55 L
P, T10 B 58 FAE B , 2% @8 T Jr B, LAt ) B
25 g-em (10 g x2.5 em) A7 H YT i vk, Bl J5 dlH

BIATEY) %256 o BRI A 8 Ar v, B B 41
UK M o 5 S 5 £ (R AT 50 A R R A
SSFE BUT 0 J TR AR 43 B 5 T 8RS K R
XU i 5 b, 2% 1k o, B b i ARG T . IR TF R Bh
YA VIR HEA 22 58 T10 FHE X B0, B BT P05 . 1%
PR S5 F K BB T B AN ) 3R P R 9%, R BT IR A
21 ~24 °C RN 40% ~50% , H HPOK HE. K
Jei B 2R s v S R R 8 x 10" U, 1 R/d, 558 3 ~
4 do ARG e BE B U BhHER
2.3 AU K THITE ¥ SD KREENLT N S
9,84 8 B, T AR (Sham 4 ) VL) B HEMNR , TG
SCI, JiE i i S A R /K BRI 2] (SCL 4 ) SCIL =, A
PR 0.5 em &b, 8 s 1 5 AR #ER K AR R $E
HUWpiay7T 4 (Pap 2H) B SCI 15 min 5, 8 & 7 5 R
JREE Y, M¥s =% Ck (8], M= N
300 mg-kg ;4L HMGB, 4bF 4] (rHMGB, 41)SCI
15 min J5, e 5 40 HMGB, 8 pg-kg ' B4
HMGB, + A JR 2 By b #E 41 (rHMGB, + Pap #1) SCI
15 min J& , B 78 9 B 41 HMGB, 8 pg-kg ™', i) b
15 min/& , I i 78 55 A TR BUY) 300 mg-kg ™',
2.4 =shIfeiEf % BBB ( Basso, Beattie FlI
Bresnahan ) %43 3% #1717 M ¥E Al . R H XA WH
B ARG 24,4872 h X 45 41K Bk 4T BBB 3141, 3T
O3 F GG 5 A5 ST G Bl 5 S A A E I T fE
iz ) B 19 0KE 4 3 A, B K BRLOUE %% B i) oy
4 min, 1EH KRR BBB ¥4 K 21 43, 45 K R
H 04y,
2.5 FRARAE  SCI72 h J5, K EME K& S o &
10% 7K 45 8 (6 mL-g ™" ) FRIFEJS , 70 2 B 1 45 6 1
B, — 5 AR SUE oK MR i bR A B AT
¥ B REALLIT 4 °C 12 000 x g B> 10 min
OYESRERL BT - 80 CARAE, oL AT M 16 S 23 8 A
ME ; —H o BFREHLUVE T - 80 CIAAF, IH T2
B2 5 it R A Wl 5% 30 B ( Real-time PCR) 1R
P G 328 BT ARG T 5 — 38 40 5 21 20 4 W R 6 2% P T
(PBS) YRI5 , T 4% 22 5 1 v [ 2 45 L I K
B R R A AT e e AU R
2.6 HHEHL S AKEKN 80 EREA 2 B
FRE, IRAS bR AR T (E 5, H b AR BT 80 C 546
24 h J5 FRAS T E A, A BE 412K b R AR PE A 5K
.
Pk = (1 - THE/RE) x100%

2.7 HARFE-PHL (HE) Yo W5 A 4L 812 A5 1k

KB RE L) R (4 pm) HIZ HUR LIS bR BE 2
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KA ATH M HE Y5, T 0B F W4 412848
b, I AT 5 P4 BT
2.8 ELISA ¥l IL-18, TNF-a, IL-6 7K % 48 42
ELISA 32050 & Ui BH 45, 6 I 45 B 41 21 50 ¢ v TL-18,
TNF-a,IL-6 /Ko K BEAL A hn A 100 pL F¢ A H B
W, IS BR S BORE i 100 WL, JIr A5 A i LX) iR
i B =y, T 450 nm Kb PN IR A, R AR R
HEM 2T B i & o BT vk i . E EZH Zrh TL-
18, TNF-a, IL-6 (17K F-,
2.9 LG NG BE 414 b HMGB, , TLR4 , NF-
kB p65 I FRE HEMALYII A (4 pm) H
P s, B B 2K Ao K RE SR AE 0.01 mol - L7
FEER AN (pH 6.0) HiEE 20 min, 3% i AL & T
JEE 10 min,10% iE % L= L7 % F 30 min, fiff
J HMGB, (1 :200), TLR4 (1:200), NF-xB p65
(1:500) M —Hi ks V) 76 4 CHER LK. 1 PBS §
BHIY) R VER BT IR B0 5 AR W Z AR
JHE 30 min, SR 5 HBE R E MBS ALY E
15 min B & AL BRI TE 37 C T #E47, 885 H PBS
Ve 3 K, BIK S ming BR & PBS, A DAB % W
100 pL, TS Fuss, Rl a, AkoKmitE,
ARG AT Y, EOK e A kKb vk. &
5 VIR AE SR BKOIRAE R g I, T
U ( <400 ) % FH A4 41 Jifd >R A Image-Pro-Plus #X {4
GHTE R FRRGT RO EE (1A) R .
2.10 57 oK B 4% B Bl bR i ( TUNEL ) v A6 0 46 fifg
VAT 4R — 43k TUNEL 40 i 08 7 A& I3 1) & oF
TP RS LU B A0 M PR TR . R s, 2 A
K F 37 CHATHi K 15 min, PBS JE¥% 5,
A TUNEL #:l #& 50 L #OGHE& 60 min J5 , PBS P&
o PLOOERK R E B JE , T O BB s, it
BRCRE AN 0 T (0 B 40 AR
2.11 & (%8 B3 s ( Western blot) K] HMGB, |
TLR4 ,NF-kB p65,Caspase-3 1K A&k A TH
PMSF ff) RIPA Z& 12 B0 ) A 4 20 rp $2 B 11
4 °CF 12 000 x g #.0> 10 min, 10% SDS-PAGE 4> 5
FVEWLRK B R TR RS B A R A 4 R
P RAE PBS F1 5% BEREFL 3141 1 h, 3f ] HMGB,
(1:100), TLR4 (1 :100), NF-kB p65 (1:200),
Caspase-3(1:100) 14 & Xf & GAPDH (1:200)4 C
WEE LR KB HRP 50 — i EEIR FTHF
1 h, ffi | Quantity One {434l AH Xt 8 1 3R 3% 7K F-
F 4 H K AE/ GAPDH JK 1 .
2.12 Real-time PCR i il HMGB,, TLR4, NF-«B
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p65 mRNA By ik i F trizol 3% 7 M\ 2H 21 H 12 B
SCRNA, i R 5% S A R &K RNA 3 5% 5 o
¢DNA, {fi § SYBR Green i% 7 & #1752 i} PCR 43
Bro L B-NL 3 & 1 (B-actin) 1E S N 2. F] W
ABI7500 % % #5417 Real-time PCR JZ Ji, I 2 2%k
T mRNA XTGBT R 450 95 C 30 s,
95 C 15 5,72 C 15 s, 4L 40 NMEH ., 51 W
1,

1 5#HF7
Table 1 Primer sequence
B
3194 T 318 5'3" P
/bp
HMGB, i GCCCTAGCACCATCTGAAAT 181
Fii# GTGCAGGGTCCGAGG
TLR4 %% CTCGCCCAGATATACGAATGG 140
Tt GCCGAGCTGTTGCTGTCA
NF-kB p65 i GCACTCGAGACCATGAATTTT 153
CAACAGAGGCTGCA
Fiif GCTTCTAGATCAGAGCTTGTA
GAATTTCTG
B-actin i TGTTTGAGACCTTGAACACCC 116

Tl AGGAAGGCTGGAAGAGTGC

2.13 Gt AT BRIk S
B fF SPSS 21. 0 HEAT X HT, i+ BORR ] & =5 HEAT
ik, P Te] L BAT ¢ K, Z A ] L BT F R TR,
>R BUAE S A5G o A 3k AT A SR Pk e A, BL P <
0.05 2254 Giit A3 3o

3 #R

3.1 AR EZ sy 4 HPLC p#r A B, K
TR B F2 B8 o3 o 22 JE TR S 2R R % REIR L I
JLZRTR (B3R SRR WNHE R 25, ULIAT 1.

&5 3

4 5
3
A 6
2 l
il
0 10 20 30 40 50
2
3
B
4 5

0 10 20 30 40 50
t/min

ACREXIRE BRI 1. 2R 2. ¥RM:3. FFIRMK;
4. JFULZRRR ;5. SRIGHR ;6. WIHERR

Bl ARREREYE HPLC

Fig.1 HPLC chart of Chaenomelis Fructus alcohol extract
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3.2 X R BBB #¥4rpy#m 5 Sham 4 L #,
SCI 21 K B BBB ¥ 73 B 2 FE Ik (P < 0.05),

0.05) ,Pap Z1 1 rtHMGB, + Pap 41 B i & F SCI 41,
H rHMGB, + Pap 41 W] i & T rHMGB, 41 (P <

rHMGB, #H K il BBB ¥ /43 B Ik T SCI 4H (P < 0.05)., W2,

F2 AMIERYE SCI KF BBB iF S BIRM (X +5,n=8)

Table 2 Effect of Chaenomelis Fructus extracts on BBB score in SCI rats after operation(x +s,n =8) s
21 7 FH/mg-kg ! 48 h 72 h

Sham - 19.11 £1.03 20.12 +1.01 20.10 +1.02

scl - 3.13 +£0.34" 3.35 +0. 68" 3.29 +0.73"

rHMGB, 8 x107° 2.04 +0.33% 2.17 £0.24% 2.25 +0.36%

Pap 300 8.41 +1.06>% 10.12 £1.58%% 12.17 £2. 16>

rHMGB, + Pap 8 x 10 7% +300 6.19 +1.24%%% 7.13 1. 18239 8.20 £2.01%%%

VE: 5 Sham 4 [L#E" P <0.05; 5 SCIZ4 I P <0.05; 5 rtHMGB, £ 1% P <0.05; 5 Pap 41 3" P <0.05(%£ 3 ~8 ).

3.3 % SCIkEﬂﬁﬁﬁféﬂénaﬁﬂﬁéE@%ﬂ@ HE %5
K, SCI 41 F1 rtHMGB, 2 ¥ 6 2 21N i, R g
PR 20 5 i 11 20 2 2 46540 frﬁ Pap 41 FIrHMGB, +
Pap 2] o 21 21 5477 155 0 A5 3 B 0 el s . ILIRT 2,

A. Sham 2 ;B. SCI 4{;C. tHMGB, 41 ;D. Pap 4 ; E. rtHMGB, + Pap %4
(&3 ~6[F)

B2 AMREY SCIXREWHLREZHHM(HE, x400)
Fig.2 Effect of Chaenomelis Fructus extracts on spinal cord tissue

of SCI rats( HE, x400)

3.4 Xt SCI KR ABEH
Sham 41 1%, SCI éﬁjcfﬂﬁ 2 oK B B Y
(P <0.05), rHMGB, 4 & 7J<E@3ﬁ.%% SCI #41
(P <0.05), Pap 411 tHMGB, + Pap 41 % 7K it 4 W]
AR T SCI 4, H rHMGB, + Pap 20 & /K & W1 B A% T
rHMGB, 41 (P <0.05), W% 3,

3.5 KR EUY 40 4 HMGB, /TLR4/NF-«B {5 &
WAL AR Box, 5 Sham 4 L,
SCI 41 ,rHMGB, 2 K & #4121 h HMGB, , TLR4,
NF-xB p65 BH1: 4 Mo %535 A B3 m ; 5 SCI 4 e,
Pap ZH Al tHMGB, + Pap 41 HMGB,, TLR4, NF-«B

/“7J<§EI’J?2BFJJ 5

F3 AMREYHNSCIARERERPFEKENHM(x+5,n=8)
Table 3 Effect of Chaenomelis Fructus extracts on water content of

spinal cord tissue in SCI rats(x +s,n =8)

£ 5 it /mg-kg ™' HAK %
Sham - 78.23 +1.08
SCI - 94.76 £1.57"
rHMGB, 8 x107? 96.31 £1.19%
Pap 300 80. 14 £1.73*%
rHMGB, + Pap 8 x10 7% +300 82.05 £1.32%%%

p65 PH: 40 U £ 384 BT s />, Western blot F1 Real-
time PCR 43 #7 @ 7~ , 55 Sham #H M #5%, SCI 4H K BLA
BEZ141h HMGB, , TLR4 , NF-xB p65 mRNA il 7& [
FIR KX W (P <0.05), rHMGB, 4
HMGB, ,TLR4, NF-kB p65 mRNA 17 [ % ik K F
B 2 F SCI 41 (P <0.05), Pap 41 f1 tHMGB, +
Pap 21 mRNA Fl 1 £ k7K F ¥ 0] AL T SCT 41,
H rHMGB, + Pap 41 mRNA F1%& [1 32 ik 7K F B %
T rtHMGB, 4 (P <0. 05)0 WIE 3,4 K45,
3.6 Xt SCI KEUA #4141 IL-18,1L-6, TNF-a 7K
SRS 5 Sham zﬁtm,sm R A R4
IL-18,1L-6 , TNF-o 7K ~F- 345 8] 12 3% i (P < 0.05)
rHMGB, 4 IL-18,1L-6 , TNF-a 7K - B i & T SCI 41
(P <0.05), Pap 41 #1 rHMGB, + Pap 41 IL-183, IL-
6, TNF-o 7K F- 34 B ik F SCI £, H rHMGB, + Pap
4 1L-18, IL-6, TNF-a 7K °F B i ik T tHMGB, 4]
(P<0.05), L6,
3.7 XF SCI K Bl i 2H 23 v 40 Jf 8 T 1% 52
Sham 2E41ﬁ%?&&ﬁ@dﬁtﬁﬁﬁéﬁiﬂ@§&o 55 Sham 24
LA, SCT 20 R BRUA 4 41 23 v 38 2 PR 40 i %0
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B3 ARNERM SCIXREMALA S HMGB, , TLR4,NF-«B p65 EARE R RALHIM (LA, x400)
Fig.3 Effect of Chaenomelis Fructus extracts on expression of HMGB, ,TLR4 and NF-xB p65 protein in SCI rats(IHC, x400)

PR T BH M 20 i 4B B IK T SCL 4H, HL rHMGB, + Pap
ZLU8 T B M AN B K W] IR T rHMGB, 41 (P <
97 kDa 0.05), WK S5,%7,

HMGB,

TLR4

KRy SR B R 43 AT 7R, 5 Sham 24

et Fe#s, SCI2H R H 41 2L Caspase-3 25 H 3K ik

B B ¢ B B KB B n (P <0.05), rHMGB, 41 Caspase-3

B4 HEAKXRLSEHALH HMGB, , TLR4,NF-«B p65 & 5 i) R % FEHFRIEKEH T E T SCTH (P <0.05), Pap

Fig.4 Expression of HMGB, , TLR4,NF-xB p65 protein in spinal Qﬂ%ﬂ HMGB  + Pap QE Caspase 3 % El %‘ziﬂjﬂ(ilz Eﬁ

p= 1 p= -

cord of each group BAGTF SCI 4L, H rHMGB, + Pap 4] Caspase-3 %5 [

B (P <0.05), rHMGB, 2 - BH 1 20 i £ W] FBAKE B AR T rHMGB, 4 (P <0.05) ., LK
BT SCIZH(P<0.05), Pap ¢H 1 rtHMGB, + Pap 2H 6,7 8,

GAPDH

F4 ARMREYI SCI KR EHHLAH HMGB, , TLR4,NF-«B p65 mRNA #1E BB RIEKFHHN (v +5,n=8)
Table 4 Effects of Chaenomelis Fructus extracts on relative expression level of HMGB, , TLR4,NF-xB p65 mRNA and protein in SCI rats

(x£s,n=8)

5 HMGB, TLR4 NF-kB p65
A /mg-kg ™! mRNA B mRNA B mRNA B
Sham - 0.46 0. 04 0.32 £0.02 0.63 £0.05 0.51 £0.02 0.51 £0.04 0.35 £0.02
scl - 1.12 0. 06" 1.03 £0.06" 1.24 £0.08" 1.15 £0.07" 1.18 +0.07" 1.01 £0.05"
rHMGB, 8 x107? 1. 69 +0.08% 2.01 £0.09% 2.41 £0.12% 2.31 +0.10? 2.01 +0.09% 1.96 +0. 08%
Pap 300 0.74 +0.05% 0.65 £0.02>%  0.95+0.07>%  0.86 £0.06>%  0.94 £0.06>%  0.78 +0.03>

rtHMGB, +Pap 8 x107* +300 1.02 £0.06%>*  0.91 £0.04>*%  1.06 £0.07>>*  0.93 £0.05>>%  1.03 £0.08%>* 0.93 +0. 042>

x5 AKEBIMWA SCI X RE AL T HMGB, ,TLR4 ,NF-xB p65 IA REHI M (x £5,n=8)
Table 5 Effect of Chaenomeles speciosa extracts on relative expression level of HMGB, ,TLR4 ,NF-xB /4 in SCI rats(x +s,n =8)

21 51 # 4 /mg-kg ! HMGB, TLR4 NF-«kB p65
sham - 87.73 £9.54 35.34 +4.33 42.47 +6.05
ScI - 201.57 £15.48" 85.17 +7.43" 148.34 +11.22"
rHMGB, 8 x10 73 312.44 £20.26% 102.59 £8.62% 164.73 +14.51%
Pap 300 156.89 +14.73%% 59.81 £5.24%% 92.51 £10.03%
rHMGB, + Pap 8 x 10 7% +300 178.67 £13.42234 72.26 £6.19234 112.36 +10.18%%
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x6 AKRINERYWIT SCIAREFHEAL F IL-18,IL-6, TNF-a 7K FHIF M (x +5,n=8)
Table 6 Effect of Chaenomelis Fructus extracts on levels of IL-18,IL-6 and TNF-« in SCI rats(x +s,n=8) ng-g '
25 5 F &/ mg-kg ™! IL-18 IL-6 TNF-
Sham - 10.13 +1.26 3.06 0. 17 94.44 +17. 96
SCI - 65.43 £8.33" 60.31 5. 46" 266.51 +21. 17"
rHMGB 8 x10 73 75.19 £6.26% 67.57 £6.39% 292.35 +23. 487
Pap 300 22.34 £3.87%%) 20.26 +3.84%% 153. 81 +19. 78>

rHMGB, + Pap 8 x 10 % +300

34.68 +4.

942:3:4) 31.71 £5.22%2%% 200. 75 +23. 24239

ES5 RAAREWARAT AT (TUNEL, x200)
Fig.5 Apoptotic cells in spinal cord of rats in each group

(TUNEL, x200)

F7T ARNRIWI SCIKREWALR h 4 ME T M
n=8)

M (x + s,

Table 7 Effects of Chaenomelis Fructus extracts from papaya on

cell apoptosis in SCI rats(x £s,n=8)

24 51 H &/ mg-kg ™! MM T-E H /A

Sham - 1.03 £0.01

SCI - 50. 14 £5.13"

rHMGB, 8 x10? 55.72 +5. 06

Pap 300 15. 64 =2.41%%

rHMGB, + Pap 8 x 10~ +300 30.59 +3.36%%%
onron | 115 -

A B c D E

E6 BAKXREIEMELT Caspase3 BEAMKRK

Fig.6 Expression of Caspase-3 protein in spinal cord of rats in each

group
4 itig
ARINE NG G 2 2 — PR v & & 3L

BRI S SR ORI, BA B AL BURAE |
U % 2 A G AE . ABIEGE 4 HPLC ) 4T %
AT B B 5 4 S TR SRR S B R A
AL, S BT S — B o RIS RS, AR

F8 AMEEWY SCI X REBEHRA B Caspase-3 EHFRIA KT
Bl (x+s,n=8)
Table 8 Effect of Chaenomelis Fructus extracts on expression of

Caspase-3 protein in SCI rats(x £s,n=8)

28 51 F 4/ mg-kg ™! Caspase-3/GAPDH
Sham - 0.33 +0.01

scl - 1.53 +0.04"
rHMGB, 8§ %107 1.86 £0.09%
Pap 300 1.01 £0. 04>
rHMGB, + Pap 8 x 1077 +300 1.12 £0.05%%

AHLIR B A B PR IG . AT A R AW,
IV T M L 200 i 35 A5 2 2 A T 48 AR TR
Yigyy e , iz gh e (LB E D ae ¥ & B U] R i
PR AR T B RE % 203 SCI 5 1Y il 28 T Rl
S, ATRERL R SCTITENRIT 24 2 — o SR, R4
Y xT s SCL G #i2 Dy ek & 1455 24 2E 2412 HIL
WATERE o % T AR B 5T R AE T, A WF 584U
PRI B ) BB 75 38 b Ho it R LR 7 SCI, LA
Hohy SCT ¥R 7 S A5 i JE e
R W ST AE SE S E 2 17 5 4k & 1k SCT 475 Y &
Joi HL T 2% VD AR DG, 76 SCI 55 1 A #L2% & Jé v i 8
%4@%“‘“& SCI g% 7| A2 & 4 1k G I S I, 5
8 2 UM 1 1Y 58 0E 20 MRS B 45 TNF-«, IL-18
%ﬂILéé‘;EWE’J%ﬁF SAE AL K T, 15 S R E I T
AT 1 S A A L AE 450 15 J5 B R A 2T B S B
Eéﬂiﬂ’ﬂﬂ’lﬁtﬂéﬁjﬂwﬁéﬂiﬂﬁiﬁﬂﬁ,U\ﬁ'ﬁ?ﬂ]ﬁ%ﬂ?‘?
ZIBEWE . BAN, SCI B Ik i — 3 K
iEnil ﬁ%%némﬂﬁﬂtuujz T B 408 X Al A2 i
ﬁ pikiid S Zfiﬁﬁﬁirﬁkﬂ, SCT £ K FUA it
EPEWK;“HE#‘}]H A 86 20 2 f TNF-a, IL-18
%ﬂIL-é #ﬁxﬁéﬂiﬂ@l%m%ﬂm EEERTIEY. 3
L, AT ) E 05 108 3 B AR AR 58 Y5~ , O e it
TS5 PN T OO 7 85007 T8 TR A SAE B Nz, 410 o i U7 £
i Ak, DT 2 #E BF G 90 4R AR . AR B gE R KR
FEI YA TT T 8 A SCI S 1 L 2K B, [m] e B
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R4 ZUrh TNF-a, IL-18 Fil IL-6 55 48 5iF 4 Jfl I+ A 7K
L H s AR TR B e 65 e SCI S Y ZH4UK i, B
X —FE I AT RE 55 H A0 ] 5 1k 4 L DR 0 M L U8R R
i A K

HMGB, J& il il 48 AE S N7 1) 3 1 190 IR 5, 2 s
HRE N I FE B T, AE B W 200 B SR A i F T
bR F AR M, R AR08 5l kR IE s A R
BT, HMGB, =% 40 A T 40 M A% b, 76 46 5 % 46
iE S S, TNF-a 1 TL-1 #3805 35 5 HMGB, M 48
JH A% B B 2 A M T TR, B S G ORE B N 40 L A
HMGB, 5 H i 445 & 32 1k TLR4 25 & | i 3 15 I
i 53 WO N R A5 5 4 7 NF-«BY'', NF-«B fE
i TLR4 4 S 05 5 1 = i iy S H 7% S A, A
R 5 SCI Al R Ho i 5 g A e 45 2 il ¢ A ¢
() S BRI 7 22— BB S TR T 5 48 RE B N A 2K 1)
LR TR S . NF-«B 3 3 98 £ 2 Fh 40
JEL PR, 9815 [ I 200 0 A L 4 B 6 20 B A, DT
P JAE RV o WFST & B, NF-«B (1% (L fiE 0815 5
2 MR B o M, S 3 AE 40 B 43 W TNF-a,
IL-18 il TL-6 %5 {1 48 4 40 M X -, DA i 412 F 4% i S
AR 15 BT N (B SR ) AL O o (1 ER A= B
HMGB, //TLR4/NF-xB {5 53 i Ji b 0 £ 2 5o 95 05
ER AR (OF T LY TR

S AEMFSEUESE , HMGB, ] LA o 5 4% & % SCI
4% i TLR4 F1 NF-xB (59 A0 B AR FH O 3850 4 4 I
B S RS — 8, A RS & B SCT 4k R
#fiZH 21 HMGB, , TLR4, NF-«xB 3 ik 7K °F B I 3%
7R SCI h & 4E |2 B i) & 4= 5 HMGB,/TLR4/
NF-xB {5 538 F§ 9 006 A OC . kR R W], KK
F18) T 52 L) R 20 TR L TR 4 L) e 08 10+ g 22 0 5 | ke
() NF-xB 3% Al TLR2 35 £k, AT 400 a3 A O
RVEN T 10 35, T & 3 B R AR . A BF ST
R K B R 97 R, SCI K R B 4l 4
HMGB, ,TLR4 ,NF-xB p65 % ik 7K 2 B & F# A%,
W, A TR B 75 5 0 41 2018 52 B 9 8 I 1Y) B AIG
Al g5 H xF HMGB,/TLR4/NF-xB {3 2 38 % 1 41 1
Ao AUESE X — e, A B 5 {8 ) 5 241 HMGB,
AR SCI KRR & B, 28 rHMGB, + 15 , SCI K iz
B Y) e M L2 45 00 T ), HOFF K I R B AT
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KA pedt it il — LA g5 . %
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