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(BE] a & W28 A2 HF (acanthopanax senticosus saponins, ASS)*t A #iE 5 # 2 L6 & M A LR 71 A 3 i
ETRANH, TE AEREAHETHTERLBER AR ANLEEFREIREAF SO ETATHAE, Rz W4T
BERA 4T, BA 100,00 4 A 0 BA, RSEERG AWM AG A ASS RIS A A 24 h w50 pg/ml 8y ASS; ##
AR IR A E SR E T (GDNF) R 4, 8 877 24 h /w A\ 0.1 pg/ml ¥ GDNF, # & 2 # % BTWEmARAF
A MTT 3% 2 # 2 T 40 B 3% M 5 46 30 48 J8 4 % LDH B B sk W £ A%wﬂ*%mémﬁﬁﬂﬁﬁm VERep Eﬁumo BB AR
M Western I 7E 3% A M 947 ASS X6 A YB3 £ 0 HIF-la AW, &R : BAFNEL T ASS.GDNF R 4 # £
T ARG RFARGFAN LR A, ASSIRI 4 # 2 70 8 40 ML 7% % (0. 21£0. 028) t 8t A 15 41 (0. 15+0. 012) & (P <<
0.05), T LDH #8 # & (28. 641, 309) .t 4 41 17 41 (40. 7= 1. 885) 1K (P<C0. 01) ; &t & 47 7 41 69 # 2 T HIF-1q th M 4 & 3£
B(0.7240.027) b & B 41 (0. 16 0. 003) & (P<<0. 01), 12 ASS # 7 41 HIF-1¢ B % 3 (1. 1540. 016) & & (P<<0. 01), ASS
MHARBHEEHWETHEARG N RPN S GDNF H4F, £ #: ASS 7 LU & R 4h 5k A 4R 15 0935 50 # 22 J0 69 48 J 0% %
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Protective effect of acanthopanax senticosus saponins on anoxia-damaged motoneurons in rat spinal cord in vitro

CHEN Jian-feng'?, ZHANG Feng®" (1. Department of Orthopaedics, Wuxi Traditional Chinese Medicine Hospital, Nanjing U-
niversity of Traditional Chinese Medicine, Wuxi 214007, China; 2. Department of Orthopaedics. Affiliated Hospital of Nan-
tong University, Nantong 226001)

[ABSTRACT] Objective: To investigate whether acanthopanax senticosus saponins(ASS) has a protective effect on anoxia-dam-
aged rat spinal cord motoneurons(SMNs) in vitro and to reveal the possible mechanism of this effects. Methods: SMNs were
obtained from the spinal cord of embryonic day 15 rats and were cultured in vitro. The cultured cells were immunohistochemi-
cally identified and were subjected to anoxia exposure to establish apoptosis model. In this study, SMNs were divided into the
following 4 groups: normal control group;anoxia-induced apoptosis group; ASS pre-treated group, SMNs were treated with ASS
(50 pg/mbD 24 h before anoxia exposure;and glial-cell-line-derived neurotrophic factor(GDNF) pre-treated group, SMNs were
treated with GDNF(0. 1 pg/ml) 24 h before anoxia exposure. The morphology of SMNs was observed with phase-contrast mi-
croscope and electron microscope; the viability of SMNs was detected with MTT method;and the influence of ASS on the stablil-
ity of SMNs membrane was observed through detection of lactate dehydrogenase (LDH) level in the extracellular solution. The
influence of ASS on the expression of HIF-1q in anoxia-damaged SMNs was studied by Western blot analysis. Results: The
morphological damage of SMNs in ASS and GDNF pre-treated groups was slighter than that in anoxia-induced apoptosis group.
The results showed that the viability of SMNs was higher in ASS pre-treated group (0. 2140. 028) compared with that in anoxi-
a-induced apoptosis group (0. 15 &= 0. 012) (P <C0. 05), while the level of LDH was lower in ASS pre-treated group
(28.6+1.309) than that in anoxia-induced apoptosis group (40.7=+1.885) (P<C0.01). The expression of HIF-1q in ASS pre-
treated group was the highest (1. 1540, 016) (P<C0. 01) ,and that in anoxia-induced apoptosis group (0. 7240, 027) was higher
than that in the control group (0. 16+0. 003) (P<C0.01). Protective effect of ASS on anoxia-damaged SMNs in rats was similar
to that of GDNF. Conclusion: ASS can increase the viability of hypoxia-damaged SMNs in vitro and has obvious protective
effects on them, which may be related to the enhanced stability of cell membrane and the up-regulation of HIF-1q expression.
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B 22 4F Cacanthopanax senticosus sapo-
nins, ASS) 2 H L 24 i) 0 5 Y A 2 ) )
0 I 5 1 40 BIF 5 T D TR R T S 84 e 1f i 2 21
i AE A W) B AR (SOD) & &, 980 N 8 (MDA) &
T, Xof R A SR A CR A A L e e it B
I 04 K U BRI B o i 28 58 HAT L4 4 AT, AL
il 5 4 e e A A ) B s R B AR A A
Prear MR SR R A OGS T O A Y A
IR AEFH L A0 ) b 2 AT T ASCI IR YT . Bk
H1% 5 HF 1(hypoxia-inducible factor-1, HIF-1) /&
— oA AR 03 Tz 0 EAZ A M e S, AT
Bl 22 b LS RS AL, 52 i AR N AE IR L AR L ok
TR RGE R A BAEN . BTN
HIF-1 95 £ 2 40 AR U0 240 B S BEBR 0, AR S
ER AU Iy = & W RO R NP7 = 3 Bl NI
Tt iz sh M 28 oo & R R A R L JF AR 1 AT RE HIL
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1.1 #h#HAXA  ASS B H KA WAL F 5
FRME, Z R PR A MTT.DMSO. fif iR
LA A Sigma 23 A RPN 28 T R 0
B AL Bl UK (neuronal specific enolase , NSE) £ ¥
FAMED R 1G W A AL LA F L DMEM ;3%
F G A I R 2R 0 5 A0 A R R 228 3R IR T (glia
GDNF) 1§ H
Gibco 28 Al . SDK K Hh # 38 K 2% 3h 1 BF 52 oo 42
it

1.2 KR A H & 34y £ 7T (spinal motor neurons,
SMNs) M3 R R Je 6, %8 LBERREEZE 15 d
SD KB, TR 404 F B 40 25 A . U0 U R Y
JE A 20 20, B F 0. 25 %0 R AR 1R 16 5 D g e
37°CIH Ak ; TH Ak o 1 A BE T AR 240 i B (KRG 32 W &
10%FBS 1 DMEM 35 3% 5 ) 76 35 35 5 #F 47 25 30
BEBLO JEH A NBL 8552 W WRATI 41, L 1<10° /ml
B 20 2 B R AR L BT 5 U CO R P i %, W
ek 2 k., WUEESR 10 d AN EFT NSE s 4141
fbF et AN Z R PR R EE MA 0. 3% H, 0,
B, DA 2 Bk PN U 1 ot 4k S0 5 10 0 48 = 1ML 7 3t 1A
20 min; iIIA—HL(1 = 200 S Pt R NSE Hik)4°C ik
FEREA; P01 2 200 B RALIILEHL RO FEE 60

cell-derived neurotrophic factor,

min; ABC # 60 min; DAB & {4, Z BEBi K, —H 2
B LI R

1.3 BARGHER G2 LB THEE) ik xR
oy BUEFR 7 d B s 20T, W B IR
o b ICIMH L-15 K7 2k | [R 0 A 065 T 3 A 45 L s
PR AR S E AR SRR 3R 3 d, AP LR X IR AL IR E
B AR 10 d, A AT B0 5 B AR 0 A A e A A
Yifi 24 h4F 0. 01 mol/L pH 7. 2 B R 2% iR Wk
(PBS)#y 800 pul; ASS {44, 7E15 s & oo Fl At J5
24 h RAROIHT 24 h HIA 50 pg/ml B ASS 24 800
pl; GDNF TR0 40, fE iz sh il & T Fh A 5 24 h
K5 5 w24 h ¥ om A 0.1 pg/ml 9 GDNF 24
800 pl.,

1.4 BEFAR HEDMENE. WEMEITH
AR RIE S, Afa s, U R 4%
G b TR TR 1 vk L R R
1 100 % S HE B K , B8 T4 B2 . 72 JSM-
T300 9 #i B % (scanning electron microscope,
SEM) FWMEAM LA, EH R BEWEE . & 4%
RS T 461 5 L 1 96 Bk R S5 115 L TR B UK L Epon812
WRE LI, LKB-V @8 U1 pLY) Fr ., sl 52 g, 78
JEM-100S %Y i% &} i3 4% (transmission electron mi-
croscope, TEM) T MLE 41 it N 45 46 A8 1k

1.5 MTT #nl 242 ahEED [ 96 L
A 25 ul MTT W (AW 1 mg/mD ,37°C N 4k4L
g% 4 h BALFINA 100 1 3 F 50 % DMF 9 20 %
SDS,37°C it & 20~24 h, L FLEEFRILAE 570 nm
A 5 HOG B BEAE (Do (B . S AR EH A 40 1
g Fw.

1.6 LDH #z &  4r5H 0. 194 mg/ml
AL 44 & 0. 154 mg/ml NADH 4% 1. 3 ml, & F
pH7.5 B K, HPO,/KH, PO, 2 th#&, il A 0. 4 ml
TR S IR, 37°C TR .30 s J5 AEbE 10 s Ik
FLEEFRALAE 340 nm AL 32 O % B (Dyo (8D , %
22 5 min, IR Z TG IR W B350 Doy fH N FE 0. 001
H— LDH &AL (U « ml™!
1.7 SDS-PAGE' f= Western ¥ it 5~ #7 ik & ) i5
A% HIF-1a &% KM SDS-PAGE &4, X}
25 20 A i 1) B OB ORI SCRR T O 1) 4% R ARE
TIVEE R AT T B Ok AR JE T ARG IR, A —$T e
HEATHUIE R RN L 5 R A S R Y R
BTG4 T BUR 5 BT

1.8 witFa®m AHEN s £k
Stata 7.0 G HC0F S AT BOHE Ab B, PR 41500 B HE
BHIPIREA S LA 1Y) ¢« K56
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R TR SR AN (& 2B) 5 ASS R 4L i A 22 e T 3
ATk B2 0 M AR R SR L AT D 4 B Y ik L IR
2.1 SMNs# A KKRAAFEXZT HF10d (K 2C) .5 GDNF {421,
ZOUME Z ] AT MR A & T i (2R R B

JRE T 240 ) 22 1) A R K 3R L 3% 22 I A T I 4% g ShogP

T 01 B A0 2 M 2 T 1 . b

1 ERA R, Hi% 10 d 0B BEAVRLIEST NSE % ARG«
ZHE b 2 Y (5, PH M S (0 A B 40 M, BB 4T S e | W-N*
PSR MHE R R IRAERKRIFNE & o e =

(1), W, @b » &g
2.2 SMNs #7 & F W& ‘- " &
2.2.1 BIEHETHAFWE XY 20 ik ; . ,‘
D LA G B G A A 4 T I R 3 G IR 45 4R T ‘

(B 2A) 5 B S 3 41 0 40 B335 DY 5 9%, MG K 48 4 Bl1 KREMBIZEMET NSERLBETE
RERTE , S5 W 2L, T 2, AN/ g B i 2438 1, 3F Fig 1 NSE immunohistochemical staining

of spinal cord motoneurons in rats( X 400)

B2 EEAXREBEIHETEHERERMRERESUE
Fig 2 Spinal cord motoneurons under phase-contrast microscope in different groups ( X 400)
A :SMNs cultured for 10 d in control group; B:SMNs cultured for 3 d in anoxia-induced apoptosis group; C: SMNs cultured for 3 d in ASS pre-

treated group

2.2.2 WMEHBATMH HMEE.HF 10 d X WS (F 3B); ASS 1R 31 41 M £ oT i K 45 /N,
T ZH B 22 0, A0 5 AN B E O L o R ML R (I A A WAL 4 (K3C) , 5 GDNF# 4 4H 2
3A) 5 BS54 2 T, B AR A 4 L 5 L 3R R B L,

B3 BRAXREBEIMETHABRRERSUE

Fig 3 Spinal cord motoneurons under scanning electron microscope( X3 500)

A Neurons showed smooth and integrated cytomembrane, round cell body., phase-bright appearance with long neurites in control group;
B: Some neurons were degenerated, with shrunken somas and broken neuritis in anoxia-induced apoptosis group; C: Less degeneration cells
were found in ASS pre-treated group than in anoxia-induced apoptosis group and GDNF pre-treated group. But the neurons were smaller and

their neuritis (with breakpoints) were slighter than those in control group
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SER G T AR R (BT AA) SRR 4 22 0T
B A S BUARR AR /I, A A2 1898 0 A% A /N TR
5 fl BT 28 < M5 A RO AR I A s 3 Al L 9 R

D4k B G Y o TV 4 M il AR TS & (K
4B)., ASS TR AL B T IE# . 5 6 &m0
LA G 20 LA 05 A W A R A A % £ S5 43 A
Yoy, 8 g 5 0 BR 41 A L, ZRORE A AR IR
U 2 BRI A FE (40 . SGDNFR 7 4 2%

Fig 4 Spinal cord motoneurons under transmission electron microscope (X6 000)

A': Control neurons had integrated nuclear membrane, well-distributed nuclear chromatin and distinct endoplasmic reticulum; B: Neurons in an-

oxia-induced apoptosis group had intact nuclear membrane, condensed nuclear chromatin and severely overspread endoplasmic reticulum;

C: Neurons in ASS pre-treated group had integrated nuclear membrane, slightly condensed nuclear chromatin and slightly overspread endoplas-

mic reticulum

2.3 A@aAERMNELER MTT KN ELSHEAT
UL, R 28 o0 28 B A 05 4 B S . Dso fH (0. 15 +
0.012) B3 T, 5% 41 (0. 26 +0. 035) A HL A7 i
WO EE2E R (P<T0. 01) , 3 W40 M 76 1 E B
HUR B 5 ASS R AL Dsro {H (0. 2140. 028) I 3
T BRI 4 (P<<0. 05) , B ASS #7] i 2 2
LAMITE M, ASS 47415 GDNF {741 (0. 20+
0.026) ] JC ik & 25 7 .

2.4 ASS x LDH ## % (D M8) 49 % 0 BLA
gl LDH BEHCE (40, 74 1. 885) B i T % B 41
(14. 154+ 0.416,P<C0.01); ASS #9411y LDH &
E (28. 6+ 1. 309) B WAL TS AA L (P <
0.01) ,ASS 1445 GDNF {5740 (26. 5+0. 885)
[P TET-5: 0

2.5 ASS #f HIF-1a A2 89 Hm B &g
S AL PR S 4R IO 3T Western BV A 0 43 7
XTHRZH JL-F- oKk W, HIF-1o 3K, SR 05 41 A HIF-
la Fik, ASS 44 . GDNF ¥4 HIF-1q # ik
IR,

Guit2E A W BRS04 HIF-1a AH X R
(0. 7240, 027) 8K HELL (0. 16420, 003) I 35 3 1=
(P<<0.01),ASS f£#"41 (1. 15+0. 016) , GDNF f#
P20 (1. 1240, 016) B ok 48 51 15 20 91 B3 & (P <<
0.01),ASS 5 GDNF #4741 8] JC it 22 5 .

3 W it

Wi 5 4 R M 5 005 4 T ML AT 5 TR R
AR RN BT E A B B IR A, ASS B Bk
S PUKIIM VE R B H R = A0 N SOD i (BHL IR
G B T O P R 3R AR R NO B I8 1N
WG ES, A R, ASS X525
P i 5495 RIS M ) B AN 48 45 B R B IR T RO
A K ASS XA SR K S 0 K 5T R 28 T B A B A DR
VEH R HGE AR 22, IR 4R %A F i 2 R bl AR 5
gk PR ASS XF RS KE 77 45 632 o) 4 4 00 7E i
AN B RER .,

RS2 1 FH O i AU Sk LR 1Y) 32 Bl i 2 T R AT
RO KE35%  g8ES7 1 i S 408 43 455 78 5 | A 1) e 22 T 4 i
P13 1 B AT AR L 5 I DR B 0 47 I Ak R o B A
5 I 4 2 AU O AR 2R L, A T R
H0 ke S0 00 4 Ak R A4 1 2K L N R 25 9
THURAL T B FAR A LR 5 . GDNF 2 HEic
11 A S S R 1) LB B B B b e oT B R I T L R
8 S 4T B R B A TR R Ak B SR AR T
fet, IEH AN A SE B BE GDNF AR BH M X i 4,
A REA 5 5 Ak PR B R ) R B 2 S AR
HET 55 HIF-1 76 Q045 5 8 il % 441 20 h R 35,
HIF-1 28R F ) 2 A T AL sh P R N
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() — Btz S R L BB TG 22 P I 480 g 55 R (Chypox-
ia-response gene, HRG) [k , 2 Wi FL 3 ¥ fl AAE
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AW kAR 2o, KT E
O3 IETh L ALK I 45T ASS TR 1 # 28 5T
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E N D TR SR I S N N 3 Y
24 Yt e 4 S R AE T T BG4 M4 T ASS,
GDNF 47 iy #i1 28 00 5 1E % %t BZH AR L, F otk AT
U, kS BE TS T A4 JC PR T2, ASS, GDNF A A 44 i
FEyus A TR M Lo T, I B ASS,GDNF X}
P2 TT IR AP VE IO AR . 8 X LDH Rl it
RO RE , 25 F Western Bl 43 #7 , & BB £ o0 42 B4R
AEFR S T 5 S HIF-1a %235 ; ASS.GDNF Hi kb # 24
h 5 B R AT S EA B W HIF-1a 26 35 & ifF — 20 3
. 4878 ASS Pk E G B BLE, BT AR S
9HR Gf AP 25 O A i IR E M B 4R e A 42 0T HIF-1a
FaRAE K, DAY R HIF-1a K X SEZ R
A5 mRNA #4625 05 7 FH 25 A L BT 8 1 00 3
VeI ] HIF-1a 35, ASS W] A8 7E 41 Ml i 45
HIAIE F HIF-10 8 255 L8 3 H Rk R &
K AR IE A F R T B B R 20 MR YRR L
17 A ) 40 B 4 R N PR 85 A RS L ( BL AR BT LT it
BRAE . B ASS el 45 HIF-1o FE F3RIA I
P8, ASS J& 75 M R S S R R R R
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