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[ Abstract ] Objective: To study the effect of traditional Chinese medicine Tangbikang ( TBK) on
autophagy in rat Schwann cells with high glucose, in order to verify the autophagy is an important pathogenesis of
diabetic peripheral neuropathy ( DPN ). Method: The drug-contained serum was prepared by serum-
pharmacological method. Rat Schwann cells (RSC) were cultured in vitro. The experiment included 6 groups:
normal group ( Con, 20% normal rat serum) , high-glucose group (Glu, 50 mmol «+ L ™' Glu +20% normal rat
serum ) , methycobal group (MKB, 50 mmol-L ™" Glu +20% rat serum containing methycobal ) , high-dose TBK
group (TBKH, 50 mmol - L' Glu + 20% rat serum containing TBK ), medium-dose TBK group ( TBKM,
50 mmol-L ™" Glu +10% rat serum containing TBK + 10% normal rat serum) ; and low-dose TBK group ( TBKL,
50 mmol-L ™" Glu +2.5% rat serum containing TBK + 17. 5% normal rat serum). After 48 h, cell viability was
detected by cell counting kit-8 ( CCK-8 ) method, apoptosis was detected by flow cytometry method, and
expressions of autophagy protein Beclin 1 and microtubule-associated protein 1 light Chain 3-1 (LC3 II ) were
detected by Western blot method. Result: High glucose level activated proliferation of RSC (P <0.01), increased
apoptosis rate (P <0.01), and decreased Beclin 1 and LC3 1l protein expressions (P < 0.01); TBK serum
promoted RSC cell proliferation (P <0.01) and apoptosis (P <0.01), and up-regulated expressions of Beclin 1
and LC3 [ proteins (P <0.01). Conclusion: TBK could accelerate injured RSC in a high-glucose environment

by reducing Schwann cell apoptosis and promoting autophagy.

[ Key words ]

¥R i B B A £ 9 28 ( diabetic  peripheral
neuropathy , DPN ) JZ 4l JR 55 5 UL 1) 28 # 9F R IE 22—,
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A 07 3845 DR 25 RE A% 41 i A 28 T A i e T 1S n 94
T, FEE R R LT REZ . DR, I 4% =5 0 40 i
F] W R T T RE SR TR YT DPN (7 B B R

B L ( Tangbikang, TBK) J2& i5 ¥7 B JK 55 J&] [
MRS A RN G & T M EAERL T B ek
etk a5, 9120 I IR0 98 26 B HIR ¥ DPN B3 /0%
9L 14% 7 RIS 55 % W, TBK 347 DPN
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Tangbikang; Schwann cell; diabetic peripheral neuropathy ( DPN) ; autophagy; apoptosis

I 1k, i ( superoxide dismutase,SOD) , ¥& 5 i £ B9 &
AL B W) TN — [ ( malondialdehyde , MDA ) £ 1§ 14
4E % (reactive oxygen species, ROS) , % fift 55 1k b #%
505, 0 2 B T 5 % AL b 2 B L
ZHABEMEAT ;O PE R B AL i 22 55 1 40
s g AT A TBK AR AT g (s T 55 IE 40
JitL 8w B AP . R, A BE Y 3 AR 1) TBK
Xt A TR R A0 M 1A W AH G AR RS 2, Sy B
iH DPN $i2 {1 525640 4 A 8 34
1
1.1 Y5408 SPF 9% SD KR, Mt , 8 Ji i,
30 H, 0 A b a4 m F) A g s g b, SRR HIE S
SCXK (1) 2006-0009 , 1] 77 F b 5t H 5 24 K 2% 525
b SPF 3 W) Br , 31 5T 5% 1 O AR E B B &R
A (23 £2) CLBEFM (S5 £10)% 0t
HEAOG PR 25 A1F B -1 12 h/12 h, MR <60 73 L, H 4k
BUOK SRS, B S Ko AR XY
FHOCHRAE e AL Bt b BE 25 R 2 SC I S WA B B 2%
MIESR T 347, KB IE 40 ) (rat Schwann cells,
RSC, st fa £ R A R A |, 585 R1700) .
1.2 5%  TBK iy 8 EERL B4 BTIE | &0 i
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T IRAT RIS A, B A T2 AL Ty
TP BEC 0T VHEA R AT S LR 25 4, A 10
FEREK B 3 U, B 2 h, & IF K RO, W 4, 70%
TSI, T 1 B W A5 K SR IR B 5 WAL 5 v Y B
K K AR IR (B H) 256, A 6 ff i
70% T ] g 4 B 3 U, bl e TR A BE IR IR B
ERREEI B, IMARME(1:1.25 ~1:1.5),
At 2 R i, IR AT, HilSUBORL 1 000 g, W0RL 1 g AH Y
TA2G3.17 o, T8, o056, RIAT, AL st R B2 Ry
rh 2k o e 4 IR A TS EOR R A (A5 20150401 ) 5
ST I G S 5 I A% 27 N |/ 1 I E 2 R e
H20030812) ,
L3 BGRAnas T3 IE A0 B 57 Ak SCM, =5 IE 4
AR TS Iy (SCGS) (rp [ b stk 4 R AT IR
AL GG 1701,1752) 5 R Rk d R REE
FIEE RN A6 28 1 %5 ( 32 [ Thermo Fisher Scientific
N, 5S4 5 15070063 ,25200056,10099-141)
o LA 3 R T COK-8 ) 1) 3 (b e R ¥
N Hl, 85 CAI1210) ; Annexin V-FITC/#l 4k 75 g
(PT) XU 2 240 L o A i ) & ( B s A=
A, 525 AP002) ; [ Wi AH SCAR &5 2R FUBCE A G EE
1 #4531 (LC3 1) Filhk, Beclinl Foid, HhEE-3-6
i 6 %0 B3 ( GAPDH ) Jit f& (2 [ Cell Signaling
Technology /A #] , 525 43 5| g #3868 , #3495 ,#2118)
IX71 B % W 3 4% (B A Olympus 23 ®] ) ;
F9032 7 i 45 % ( 35 [E Promega 2\ 7 ) ; FACS Canto
I #8420 A (26 [ BD 22 /] ) 51658001 Y 3 B
AL UK A L RS Al XRS + BUEE I AR AL (22 [ Bio-Rad
NCIDIS
2 AFiE
2.1 EFMmiES & SD K BE W ER S 1A,
AR BRI BT B R AL S 3 20, IE A R ] LR 2H
TBK 214 10 H, IEH# A A BRER K FE 8, 9k vl £ 21
AR A 42 7 W H (0129 mg - kg™'), TBK 41 ]
TBK 7 15 (8.38 mg-kg ™) " A HMERE 2K,
FREE 7 W, R WGHE B 5 BRI R B A7 12 3 3 Jik B
3 000 r-min &.[>15 min B ,56 C KiGE 02, &
-80 CUKFHIRAT
2.2 pEEFRACTEO R A IR, S5 40
BRIk (Chn 5 I 40 i AR VS ) SCGS A | B %
) E PR MR 3 AUE HeAh T 96 FLAREL 6 fL AR K
FeMh, HEAT 43 2 T B, AE 20 ( Con , 20% 1E H# K B
Mg ), mBE4H (Glu,50 mmol-L ™" Glu +20% 1F # K
BUILTE ) , 95 AT 44 20 ( MKB, 50 mmol-L ™" Glu +20%
. 92.

YR R B2 I W ) s TBK & ) & 4 ( TBKH,
50 mmol-L™" Glu +20% TBK 4 25 .35 ) ; TBK H %
4] (TBKM,50 mmol-L ™" Glu + 10% TBK & 24 Ifil
5 +10% 1E % K B % ) s TBK AL 57 & 20 ( TBKL,
50 mmol-L ™ 'Glu +2.5% TBK & 25 1iE +17.5% IE
HOR BN ) o

2.3 CCK-8 kil 4n faiis 1 46 fu 5> 4 5, 78 96 fL
M 35 5% 48 h J5 e BRI & U6 I B BRI A 1 8
WA, ARG AR ARG FRAE IR 1 b, AR A0
450 nm LI SCEE A,

2.4 A ORK I AN ML TR dEM ST 4L AE 6
fLAR$E 3% 48 h J5, FH R A (1 eI Ak, A2 AR i,
4 CHERRERZE vh W (PBS) VE AR 40 ML 2 WX, M AL &
ZZ ok 400 pL, il A Annexin V/FITC 5 wL F1 PI
5 pL, Ei T ROCHER 10 min, A G 220 A ARG
MR T, WO P 488 nm, & 530 nm

2.5 HHEMRPEENI P (Western blot) Kl [ Wi AH ¢
1 Beclin-1,LC3 11 &3k 41504, 78 6 fLAR K
7% 48 h 5, vk b A 1 24 W sl B2 22 1, Bradford ¥
MEE A &R, 5 x SDS | FE 28 vh i Wk 7k h &
5 minF A7 H A, K, FAE, 100 VOEL R LUK,
fEJE 30 mA 2+ i L B AL AT A i A RS,
5% B REWIR £ AT 1 h, TBS-T PR, 10 min/ ¥R, ¥ %
3 W, M Beclin-1 A1 LC3 T (1:1000),%t 11,4 C
F %, TBS-T P&, 10 min/¥K, Ye ik 3 W, n —4i
(1:5000), % &4 1 h, TBS-T P& 10 min/I%,
3 ,ECL RS 2 min, & 5 B, 534, JH Image J #%
PEHEAT IR BEAR 5387 o

2.6 ZiteEsrtt R SPSS 16. 0 Geit 84t , £l
FH x £s 2R FF G IER 54 R H One-way ANOVA
K, A A 15 A& 40 A JH Wilcoxon Bk FIAG 5, LA
P<0.05 NAEG %R,

3 #R

3.1 TBK X @B FHEEA MMM N 5
Con 20 138, Glu 2H 2 ff 3% 58 2 2% bk /> (P < 0.01) ,
5 Glu 40 b % ,MKB 20 5 TBKH ZH 4 jfi 3 5 ) 2 1%
Z (P <0.01), 4275 TBK HA B35 & 5 0 i i 4 i
WHAEM . Wk 1,

3.2 TBK X i bl PR 5L T 57 0E A0 M 0 T 3R 00 5 e
Con 4 EREANML A T KK ; 5 Con A5, Glu &
TREA A T B FH K (P <0.01) ;5 Glu 4144
Lt ,MKB 4, TBKH I TBKM 2 4f ifg J T~ 5 I 3 ik
IN(P<0.01), WFE2,
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#1 TBK W&AMMIBHEMEM(x+s,n=10)

Table 1 Effect of TBK on cell proliferation in all groups(x + s,
n=10)
21 51 PR 8L A450 nm
Con 20% 1E & 1% 0.811 +0. 086
Glu 20% 1E % Il 3% 0.522 0. 074"
MKB 20% MKB % 24 IfiL i% 0.725 £0.107%
TBK 20% TBK 2 2} IfiL 1 0. 684 £0. 096"
10% TBK 24 1M 35 0.559 £0. 076
5% TBK & 24 Ifil 7% 0.611 £0.086

fE: 5 Con 4 IL#" P <0.01; 15 Glu 4 K%Y P <0.05,” P <
0.01(#%2,3 ),
F2 TBKXNEAMBMABATHEM(x+s,n=10)
Table 2 Effect of TBK on cell apoptosis rate in all groups(x +s,
n=10)

20 5 ARS8 T3/ %
Con 20% 1F ¥ IfiL 7% 1.5+0.1
Glu 20% 1F % 1L T 25.0+2.1"
MKB 20% MKB % 24 IfiL i 14.7 +2.0%
TBK 20% TBK % 24 IfiL i 17.2 £1.3%

10% TBK % 24 if 34 19.4 +1.0%
5% TBK & 2 Ifil ii§ 23.1+4.6

3.3 TBK X B PR T 55 0E 40 i B mEAH OC A
Beclin-1 F1 LC3 [T #£ikW M 5 Con 4 L4, Glu
2T UE 40 M B Wi AH OC 1 Beclin-1 A1 LC3 1T 23k
BT E (P <0.01) ;5 Glu 41 H#, TBKH 41 41 fifg
Beclin-1 i Z % (P <0.01) , MKB #1 fil TBK 4 4f
fifl LC3 11 85 H R E B B R (P <0.05,P <0.01),
LT, 3 3,

LC3IT wee A S S S S, 16 kD2
Beclin-1 D s s P 60 kDa

GAPDH et 37 kD2
A B C D E F
A. Con 4 ;B. Glu 4 ;C. MKB 41 ;D. TBKH £ ; E. TBKM £ ; F. TBKL 2{
B 1 #4405 Beclin-1 1 LC3 I E{RAEK
Fig.1 Electrophoresis of Beclin-1 and LC3 1I protein expressions in

all groups

%3 TBK X &AL Beclin-l 1 LC3 I B R EWEM (5 +5,
n=3)
Table 3 Effect of TBK on Beclin-1 and LC3 II protein expressions

of RSC in all groups(x +s,n=3)

20 5 VN Beclin-1/GAPDH  LC3 Il /GAPDH
Con 20% 1E % I35 0.666 +0. 148 0.287 +0. 083
Glu 20% 1E & I 1.095 +0. 147" 1.106 =0. 128"
MKB  20% MKB %2515 0.814 £0. 047 0.601 £0. 13%
TBK  20% TBK FZ51M%E  0.662 £0.057>  0.264 £0. 106>
10% TBK & #Zj 1% 0.806 +0.074 0. 673 +0.167%
5% TBK & 24 IfiL 7% 0.924 0. 061 0.645 £0.076%

4 itig

DPN % ¥ L i i A 8w, i N o 5 & Ak
W22 TR B B R T 20 R R I S I
RAEK, MEEFRUEYHEARMEYEEFEAR N
SR R G W T ST O TR A TT I, DPN 6 25 Bl 5% -
5 IUF 200 AR B HL R B W M A R X
Ji6L P9y o R AT ] A v G R AN R i R [l
W) B T 00 T o e 2 2 T 4
T, IR B —2e g5 L . 0 2 AUBE RN A B e sl
A 38 1] W A5 28 SRR T AR DG A R E Y
HWES 5 TR R e Mok ' . SR T A
BBl o 22 B i R P2 5 WA OG, Wt i A
FRAETT L Xt AR R T DL IE 46 M [ 3 ek
B S ST DPN (1) K56 FA YT o

Beclin-1 & H MR A F 2 —, LE 40 ML B W5 A
FET I I8 5 kS G B o Beclin-1 & 11 f 410 98
FEPIBECNT 3 K 45 55, 437 F N YLk 17q21 £ 55,
R 43 F JF 24 60 kDa, 1] 5 it 14 45 4 98 5 40 12 7y
WA TG P . Beclin-1 $ 2% AE 4% T I8 85 B R BE F 0
JULZR M P e s T, LC3 R A M E A,
FIR T b BN B R R bR R L A
LC3 1 AT 2 e 40 J0 [ 0k ) 335 7. A R 5 % L, 85
FREET, kA K RS I 40 R AR B 35 K RS I 4
JHL B AR b R SR T a2 1 A M B a2
1, @ W7 Beclin-1 F1 LC3 3870, i #ii fz 2 ] | i
Beclin-1 A1 LC3 ¥ A MERE I, IR S IE ST
WE 40 M43 05 . A SZ B AT 58,50 mmol - L™ Glu
REE T, 7k A KBRS HE 40 34 4 7% 1 a2 B d L
SCHRHGIE — 2, AS TR A — 25 S 00 G 00 200 e 0 T
SRR, TE F W2 B 515 00T, KR 25 IE 40 i 0
ToRMENN . E WA TR A AR Y 2 N
T WS R P Ak T A I PN A T Ak
BN, ~FH M E LGSR A S, — AN,
F 5 o8 A5 200 i 3 R BF 85% CAE TG ik A 7 D) 40 g O
T AR SIR WA B A U T R0 AT g S RE 40
M W BE 7 IR AR A i 3 N e W A B A G

PRAE EE N R AR B, IR B TR
7 DPN [ 8 HI 254 202" HAE AL T fE 5 42 5
IFE 41 i F) 4 &h 43 Ak 04 Py 86 35 8 A7 56 . TBK
JEYAIT DPN (G55 25 52 7, BT v I BRI 1Y o
filh, AT 22 W 4 22 80 5 IR TT 800 o BT X DPN
PPN 2 A 487, TBK 207 B A 45 [ 5%
B A 25 AL 45 DO 8. A WE 98 & 305 B AR i o3
A2 A Rg, M Z 5 A T 0F 40 0 4 5 1E

.03 .
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JANSE RSB i — A BE ST, S5 5 TBK 5 25 1003 g
A3 B R 5 O 4 0 A T
SR E T E T A ARG 1 Beclin-1 A1 LC3 I
Fik R TBK BAT F 4 [ G2 3 55 I 40 0 3 5
OB/ R R IV R R 3 T B IR YT DPN
HEE S

gi LTk, P 254 )7 TBK REWS Z #0051 )%

Hu B4 DPN 3 ad |- 18 55 0E 40 g [ w nT fE R A7
DPN F/E I BL S 2 — o A58 AN A W6 i B 4 T
TBK X§ DPN {9 {47 /£ FH ALl , X DPN 5 24 ifF 55 47
— 7 Y SR A S, AHL PRl 5 -5 B 440 B 3E EAE AL
T8 2% A LA A R — T,
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