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[FEZ] B W BF 5 0] T v v 2 7 2 0 T A 1 B 75 R BRUS5 IE 40 M ( SCs) A5 LTI J2 P+ = B R B(Sal B) THIMEH . FHik:
AR KGR B SCs #4043 S 1B 5 2 AR 5 M o W 20 IV DT vy e 2 4 L V8 38 R 0T MR L % 0 DT v ok 2 4 4 o S [ Uk B2 Sal
B (25,50,100 wmol-L ") 4bBEZH . 37 =X 40 43RG 300 40 0 98 1=, DHE 584146 I 200 Jf0 P4 375 7 480 ( ROS) & i, JC-1 #5446 ) 28 s 1
JEEFE A3 (MMP) 45 4k, ELISA 6 8-3% 3 i 0 &2 1 (8-OHdG) & 3, 52 B %€ 1 3t PCR Kl B 20 i bk (20 98/ 1 Ifi s -2 ik [
(Bel-2) Jz Bel-2 A5G X 111 (Bax) mRNA 23k ; Western blot (£ 11 EI 3% ) ¥ K2 Wl Bel-2, Bax, 2 i 2 B2 K & & IR 45 11 BE-3
(Caspase-3) Je Z2 R B TR WM AR G B (PARP) KiK. G5 5 1% 24 SR 1k & 0 2R AR LG, 1R] 07 =5 ok J32 48 4 0l 1 Gl 32
B T SCs PJ ROS K- (P <0.01) 41 T 8-OHdG 4= &k (P <0.01) ,B&AK T MMP(P <0.05,P <0.01) , K SCs 4 Bel-2 & 4
K mRNA 33k (P <0.01), 74 Bax % 1 &% mRNA 33k (P <0.01) i T Caspase-3 } PARP fy3%E 4k (P <0.01) , I3
T SCs IATZ(P <0.01) , AN[EMR (Y Sal B AT L R A1 5] B v ok J32 4 %5 W )97 2 B0 SCs 1 ROS K 8-OHAG i Ji (¥ 38 i (P <
0.01),427% MMP(P <0.01), k¥ Bel-2 & 9 /2 mRNA B33k (P <0.05,P <0.01), F 4 Bax & 1 M2 H mRNA By 3A (P <
0.01) ,B&M% T PARP } caspase-3 HJIEAL (P <0.01) , Ml T SCs JHT-(P <0.01) o £ % « A1 W7 155 Wk J32 70 45 Wl % SCss 1 45 473 16
b A M 3 B T Sk B A, Sal BRI L0 o ) U R e R R A T B0 SCs it .

[kgR] RIErE kBN, SEHRE; W, TS HmB

[FEH%XE] R285.5 [ XEk#RIZAG] A [XEZHE]  1005-9903(2015)06-0117-05

[doi] 10.13422/j. cnki. syfjx. 2015060117

Study on Mechanism and Inhibitory Effects of Salvianolic Acid B on Schwann Cells Injury Induced by
Intermittent High Glucose SUN Lian-qing'®, CAO Li-jun', WANG Xuan’, LI Xiao-jin’, XUE Bing®,
ZHANG Ting-ting’, QU Ling’, LU Ju-ming”" (1. First Affiliated Hospital of Medical College of Xi’an Jiaotong
University , Xi’an 710061, China; 2. Department of Endocrinology, Chinese PLA General Hospital, Beijing 100853,
China)

[ Abstract ] Objective: To investigate the mechanism and inhibitory effects of salvianolic acid B (Sal B)
on the intermittent high glucose (IHG) -induced Schwann cells ( SCs) injury in vitro. Method; SCs were
primarily cultured and were divided into various groups, such as normal, high glucose (HG), THG, osmotic
controls, with THG in the presence of 25, 50, 100 pwmol -L ™' Sal B for 48 hrs. Apoptosis, intracellular reactive
oxygen species ( ROS) generation and mitochondrial transmembrane potential were detected by flow cytometry
analysis. The concentration of 8-hydroxy-2-deoxy guanosine (8-OHdG) was detected by enzyme-linked immune
sorbent assay (ELISA). Quantitative real-time reverse transcriptase PCR was performed to analyze the expression
levels of B cell lymphoma/leukemia-2 ( Bel-2) and Bel-2 associated x protein ( Bax) . Western blot were
performed to analyze the expression levels of Bel-2, Bax, Caspase-3 and PARP. Result; The relative levels of

intracellular ROS and the percentages of depolarized cells in the IHG group was significantly increased than those in
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the control and HG group (P <0.05, P <0.01). The concentrations of 8-OHdG showed a marked increase in
SCs that were exposed to HG group compared with normal glucose exposure and further increased under IHG
conditions (P <0.01). Compared to the normal and HG group, treatment with IHG down-regulated the Bel-2
expression of protein and mRNA (P <0.01), but up-regulated the Bax expression of protein and mRNA (P <
0.01). In addition, treatment with IHG increased the activation of Caspase-3 and the cleavage of PARP in SCs
(P <0.01). The percentages of apoptotic cells was increased exposed to HG and substantially more in cells
exposed to the IHG (P <0.01). Treatment with Sal B inhibited the IHG-induced oxidative stress by reducing ROS
production, 8-OHdG levels, mitochondrial depolarization, and apoptosis in SCs (P < 0.01). Furthermore,
treatment with Sal B mitigated the IHG-mediated up-regulation of Bax expression and down-regulation of Bel-2
expression in SCs (P <0.05, P <0.01). In addition, treatment with Sal B attenuated the IHG-induced activation
of Caspase-3 and minimized the cleavage of PARP (P <0.01). Conclusion; The cytotoxic effect of IHG may be

significantly more potent than that of HG and Sal B antagonized the IHG-induced injury of SCs.
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neuropathy , DPN ) J& 4l FR #55 5 5 UL 19 18 M 3ot 78 JF
RAEZ— , HOR IR AL 423 2 2% , ve Wl i 2o S8 A L 38
SERMAEIT MM AR TAMM T2 5 T DPN |1
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Y38 ) 4 S5 S TR AT R A, B A8 IE S SCXK
(%£)2009-0007 ,
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2.3 UM S ARE AR AT TR AR L
50 mmol - L ™" 4 %5 Bl 11 Jhy 5 B M B L 48 h O F W B
W], A RAFAY SCs L1 x 10°/mL B8 T T25 54
FEI TP A8 240 B 12 S0 B 0 O VC T S R L oSl T
DIEH 4 (con,5. 6 mmol - L™ % B ) ; @[] 7 =y e
BE A A4 (THG,5. 6 mmol-L ™" 5 50 mmol - L~ %j
EWEACEE SR, h R BE IR 1 R ; OFE P&
BE2H (HG,50 mmol - L™" 4 % B ) ; @15 % i xF R 41
( mannitol,5. 6 mmol-L ™' 44 +44. 4 mmol-L '}
FEEES 5.6 mmol- L~ A A M50 B 1 97,8 h B 5
W1 IR) ;& ~ I] W i i B2 2 05 fin Sal B 4 (Sal B
W BE 43 90k 25,50,100 pwmol - L")

2.4 LR AR BRI Ak

2.4.1 AT FFH Annexin V/PI XL {4
o THALWCEE 25 2H 40 i, PBS Uk % 2 s fn A 400
wL Binding Buffer B iF 40T, Sl A 5 wL Annexin V-
FITC K 5 pL PLIR%), 2 i@ % 52 10 min, 57 B -
BLAGEI , 3145 10 000 /> 20 g (3 A& I 488 nm, & 5
B 530 nm)

2.4.2 AN PEA (ROS) K 40 g B iF T
L3 55 35 WM BE A9 10 pmol - L' DHE 1,37 “Cifi
JEF 60 min, & 3 ~5 min Hi TR A, 0 2R 4T F0 240 A
FEOr o VR TR A ML AT 5T 2 0k S B
Ji, 3 3 A0 ARG I 10 000 /4> 40 Jifd 1) - 2 5 ' ik i
3R ROS 7K. DHE J2 9t il #R4E , 3 A 4 )5
A TE 20 L N R R AR B B AR TR P AR LT
30 Ao G 0 A4 A P 1 €0 ¢ S iR B BT S 7 4 A P R AR
A B B B K-

2.4.3  ZORAKBEHL A (MMP) &G0 40 ff & BT
0.5 mL JC-1 TAEW H,37 C#ME 60 min, &
3 ~5 min EENRAT, 07 40 M AR 51 78 40 4 ok . PR
Y 3 W, JC-1 YL a8 vl R A0 . R A
ACLAB & I 490 nm, K 5F I 530 nm Rl KL P 525
nm, & 5% 590 nm 435I A 10 000 /> 21 i 14 21 2%
PECTRBE . MMP [T R 2 20 M 0 T B 0T 0% b 2 Pk
FAF, JC-1 KA 2 — Fhk I MMP (Y 2¢ 06 45 £
MMP 38 I, 77 A2 21048 52 5t ; MMP BRI, 7= A= 2%
et W E DL S 5 % 1 A X B B oK A B MMP
OREE (A

2.4.4 8-OHAG #  8-OHAG J& Py U5 1 K & 5 4
PIZ X DNA AL 3 05 19 br i 4o 32 0045 2 4 i
DNA, W ZE/KE & (1 g-L™"),95 CHI#A 5 min 254k,
UK B Ve . RZIREE P1IH AL 120 min, B 14 8 R i O
A 30 min ZRAGFHAZ IR, HUE A 8-OHAG 1Y il &= i

FEM, AL A 50 WL FE A B X L4 CER
18 h, VWO U85 0 5], £ R R B, B AR
405 nm PRI E WOGEE A, gl bR e 4, A
FEA  8-OHAG & £
2.4.5 # Bel-2,Bax mRNA  Trizol 342 B 41 ffu ta
RNA, Bk % O B, 00 5% S5 A cDNA MR H 1Y
B Ky G S5 F AT 94 . GAPDH (256 bp) : B3]
Y F¥ % 5'-TGTCTCCTGCGACTTCAACAG-3', FiiF5 |4
¥ 51 5'-GAGGCCATGTAGGCCATGAG-3"; Bel-2 (225
bp): EIE51#) )7 %) 5'-GCGTCAACAGGGAGATGTCA-
3, N5 945 5'GGTATGCACCCAGAGTGATG-3';
Bax (209 bp): F W7 51 % ¥ ¥ 5'-GGCGAATTGG-
AGATGAA CTG-3', T #% 51 ¥ ¥ %] 5’ GATCAG-
CTCGGGCAC TTTAG-3', [ 45 14:95 C WA % 5
min,95 C 20 5,58 °C 20 5,72 °C 25 s, 3 40 MFEIF,
SR 3 W, R A H L Ce {E AT AR B
GAPDH Ct {H25H (ACe) , LA 2 7%+ 8 H i 3£ N
5 GAPDH By AR Kk &
2.4.6 WMMTMHICER REARLSEN,FD
Wroe V5 E B OJF R Wk B JRORE L 48 SDS-
PADE % HL ¥k 5 U 2 PVDF B I, 5% AR 105 k3
50 0.5% BSA =R E A 1 h, 43510 A S di B Bel -2
(1:200) ,Bax (1:200), cleaved-caspase-3 (1: 800) ,
cleaved-PARP(1:800) £ 7L fEHi ik 4 °C oL #& , TBST
Bei  HRP ARG —Hi = iR F 50 min, ECL & {4,
X GHEOE R BEOL R . Tmage Tool AR X I £kt
F b 2R A R WO BE AR AT 20T
2.5 GEiteeortr RALSPSS 19.0 Gt 748
TEOHT A BRI DL v 5 H5A, 24 7 REA T8
KN R T 2500, P <0.05 WA G H¥ER,
3 HR
3.1 HIEAMILS M KA SRR p 2 42
W BE S, 55 2 K BRI AT UL %€ B A 4 M A ZH 2B A
ZR A SR TE A K I AR T ELAC N, S MR
ALY, BN 8 2 W, 4 5 B0 BR8P, X 2
T, SaifbiiF)m, JEAMA K RAF, RAE
FE— 8, S I S R AR AR R IR R T RS M
ARBBE P MR . S-100 PR BT e 2H AL Y o, 223
TR ) A EE T 3k 95% LA E
3.2 KLHANMYE AR R TR W ek R A R
T HE 20 4 T A B R T AR Mk e i A e A
(P <0.01), 5 a] B =5 v B2 7 4 W% 4L AH 1L, Sal B 41
7 I 200 0 O T A% R R S AR R B (P < 0.05, P <
0.01), HEEMA S IE R A 40 M98 TR o B 2%
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o WERI1, XfRAH (P < 0.01), A [a] B s W B A 4 0 40
3.3 KAMMANENSEKEEL SEFHAML, 8-OHAG/KF- W] i /s T AR E PEmi M4 (P <0.01),
et A P v 2 R[] B v A R A 2 A 240 PR PN O AR 5 1) W7 1 R B ) 7 W 4L AH LE L Sal B 21 4 g 8-OHAG
JKAP-B RS (P <0.01) T[] W g Wk 22 ) 44 1 20 KB FRE(P<0.01), HEEMRHYS IEWH
T PEE UK B TREER YL (P <0.01), Sal  8-OHAG/K T W 2ER., Wk 1,

B i J5, SCs P PR 80 K 7 250 i RO T B 3.5 KA MMP 84k 5 IEH X AR I, 12
(P<0.01), HEEEAHSIERHAALEERKTETC P mos 2 R 1) W i vk 22 7 25 4 26 240 B MMP B &
HipzER, Wk, FEAR (P <0.01)  [A] Wy i v B ) % 0 20 240 Jf MMP
3.4 K44 8-OHAG /K EAS b Fa i M v i 4l Wl AR TR E PE A 4H (P <0.05) . HERmE4 5 iE
T[] DB 7 Ve 5 T 5 i 4 40 i 8-OHG /K - BH B i 1 B IR MMP K- R 25, W& 1,

F1 BHPMATER RUERBAEEAR 8-OHIG KFEWL (x+5,n=06)

Table 1 Comparison of apoptotic cells, mitochondrial transmembrane potential, ROS and 8-OHdG (x +s,n=6)

21 5 e/ wmol - L ! Apoptosis/ % MMP/ 4T 6,/ 5 6 5% 5 ROS/ % ik & 8-OHdAG/ng-L !
E# - 5.14 £0.23 1.42 £0.08 65.34+5.92 349.42 +35.02
HG - 33.98 £3.12% 0.66 +0.02% 421.73 £35.52% 866. 55 +79. 952
IHG - 41.09 £3.02%% 0.51 +0.02%% 528.22 +31.67%% 1270.73 +94.26%%
mannitol - 5.22+0.32 1.38 +0.08 74.65 £6.21 388.42 +22.71
THG + Sal B 25 31.47 +1.76%% 0.80 £0.05>% 401.44 £46.59% 1 016.55 +£93.19%%
50 24.26 +1.84%% 0.93 +0.06% 291.04 +47.38%% 909. 66 + 82.39%"%
100 16.36 +1.45%% 1.10 £0.08%° 178. 68 +34.69%% 824.97 +78.30%°

W HERRALKYP<0.05,% P<0.01; 5 EEEHA(HG) LY P <0.05,Y P <0. 01 ;5[] Wi g5 ik B 4 25 1 4 (THG ) L #°) P <
0.05,P<0.01(E£2),

3.6 KM Bel-2, Bax mRNA K V724 5 FILAKFW R TP <0.01), Bax Rik/KF-H 2
TE R 2H 5 R M e R A L T T R Mk R R A R B (P <0.01) , T ] Wy 5 o B 4 2 45 A0 7 B2
Z Bel-2 mRNA JK 7 B 12 B AIK (P <0.01), Bax B (P <0.01), 52200, 5 1w bl 20 A0 ik 3
mRNA /K B E(P<0.01), Sal B +#i)5, PB4 cleaved-PARP J cleaved-caspase-3 ik 7K
M Bax mRNA KPR RE(P <0.01), SFIR B I (P <0.01) , Zid ARV Sal B i
Bel-2 mRNA JKF- W FH & (P <0.01) , H #8 B 5, HIEAAL N Bel-2 8 R IA KB (P <
#H Bel-2,Bax mRNA 5 1F & 4H 48 b JC B3 & 28 4k 0.05,P <0.01) ,Bax, cleaved-PARP, cleaved-caspase-
W2, 3 RIKKF-BEREM(P Y <0.01) . BiEEL Bel-
3.7 BAMBWATMHELELDZI 5 mRNA %5 2 ,Bax, cleaved-caspase-3, cleaved-PARP 315 5 1F &
SREARL, A2 T v A L R () O g VA B A A B4 Bel-2 XF MR EM R S, WK 2,

®2 HHAMHE Bl-2/Bax mRNA FATHXEARIEBER (v +5,n=6)

Table 2 Relative levels of Bcl-2/Bax mRNA transcripts and quantitative analysis of apoptosis related protein(x +s,n =6)

415 e g Bel-2 mRNA Bax mRNA Bel-2 Bax cleaved-PARP cleaved-caspase-3
/mmol-L -1 /GAPDH /GAPDH /B-actin /B-actin /B-actin /B-actin
E# - 1.28 0. 06 0.64 +0.04 1.94 0. 17 0.97 0. 06 0.88 £0.05 0.85 £0. 07
HG - 0. 66 £0.09% 1.26 £0.17**  0.91 £0. 06% 1.84 +0. 142 1.66 £0.09% 1.76 £0. 122
IHG - 0.45+0.04>%  1.5220.10>%  0.64 £0.04>*  2.36 £0.16>*  2.10 0. 12*¥ 1.93 20.11>%
mannitol - 1.26 0. 06 0.69 +0.08 1.91 £0. 14 1.01 £0. 09 0.91 £0.07 0. 86 0. 08
THG + Sal B 25 0.68 £0.04>%  1.32£0.09*%  0.83£0.06>°  1.91£0.10>®  1.81 £0.08*® 1.61 +0.09%¢
50 0.89 +£0.14*>%  1.0520.07>%  1.16 £0.11>%  1.65 £0.11>%  1.48 +0. 08> 1.36 +0. 082
100 1.08 £0.05>%  0.83+0.10>%  1.50 £0.13%>%  1.26 £0.10>®  1.09 +0.07*% 1. 11 0. 06>%
4 iTig — A, ML T AW R B sh 2 o TE OB A

B B K B3R e, ATVGRBNRINIL S 7R ALK 5 B R 25 T i BROE 72— RN I BN 5
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By, M DR R8 2 1008 D 20 W00 W S 3 . ik Bl Pk
e I 2 W PR R85 A POREAC B 2R L 1 — IR &
BRIE A H — B DLk B E R IR S A BT 2
T AR AT e B, W B i 45 b AR 1 O e 1 R AR LR
JEAAN 5 3 AR (FR22) M bE K48 5C , i 55 i B i
Pk (R k) B MIE ™ o I W 9 1 18 3 3 X
HOLERE R E B AT O B IR e 7 R B 5 8 B
S,

=5 FE 4 2 S R PR A 32 5 A ) e A
TEYE 7 fl 28 5 46 A0 D) e B A8 52 40 4 bl 5 AR
FH 2 B HE B ME — A R TR 2 A B A 2 5T A
J o Eh T E A P9 G B B % A R T
5 ZRARR I 32 A, DR b s iR B L AR R — R AR
IR I I A S s o = e ) R O (TP 1]
DPN i =5 [ 248 6 ) i 7428 2 mT 36 114, A1 Ot =5 I 4 i T
R DPN AT R AR A AR,

ABIF 58K 5 B 4 B AR A [A] E BE AR A T AR Ah 8 3R
48 h J5 , K BURR T W R T] DT v vk R A B T DL
W 4 et 8 =5 I 200 L P A AR N KO, BRI MMP, R
W Bel-2 M mRNA [ %35, I8 Bax & 1 &
mRNA )ik, e it T Caspase-3 Jz PARP 1% 1k,
JRbEm TR A TR SROEE R EAE L,
TE) DT 7o e JE A 25 T 5 I A0 A S E OB B .
HO TR R 2 (] T i Tk R 2 T 55 I 4 1Y
P35 VR R A0 0 R E T, 5808 R

Y24y 1k, 1] W v ik T 2 4 ST 35 4 AR 5 4 1Y
FLAHLG A2 . EAMIET AR KR e o
(=2 E 2 ANPN 7 Y I e R AW L e A ]
S B Bt PR A AR A il HC 3 N O 8 A A B A R T
VERTR 400 o 2 240 L A/ S0 0 5 vl il ok J32 AN 2 £k
A, 200 P A 3k A S A R 45 AR T AT BB s 55 , DT i i
RN I T O E A D Re . YR AR
YEFRAIL , 1 1 2 — 25 04 52 58 i LA 5% FNIE 5K .

P& 2K FRYT DPN 8% FH 259, Hok sk
B3 2 T AL AE TR 32 2206 R D e 43, R
 LUBESR TR AYE I R R sl i 2 0 25 BRAE T . A
TR P S MK R Sal B B P A4k pi A
TR AR PR FEARBEIE T, PF S K
PEELR Sal B AT LA AR 5 BE 41 id 9 ROS 7K 5F- & 8-
OHAG ¥k B, DA 036 1 a) W 5 vie J32 7 268 0l X 5 B
MM A AL 5 . [EI),Sal B R8T Bax & [ M ik
Ak, BT Bel2 A KRB EE, BT
PARP K Caspase-3 W35 1k, 34 1 2 kL & B i 57 7K

- AR T 55 REA0 M0 94 120 X UL W] Sal B Xf
T 18] W v e B8 A W 20 R 5 T 00 T 45 45 B AT B
RSk (AT

e EE R AR — D R TS B

I, 3 S 1 B9 3 B2 9 B 7E DPN 3R 7 b i E A

Mo T 25 5K Sal B AT DL i v 4% 25 HE 20 i

i T A B F DPN (1 Bl i o
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