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FFERRALFAE ‘1’MBP MPZ.,S100 .LAMP2 ,Beclinl %& & 4% ik ¥ £ % 71 % , PI3K . Akt .mTOR % & % ik ¥ 2 F EK(P<
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Study on the mechanism of Taohong siwu decoction improving peripheral nerve injury induced by
paclitaxel in rats

HAN Bin, HAO Chenwei, DONG Min, LI Zhengxiang (Dept. of Pharmacy, General Hospital of Tianjin Medical
University, Tianjin 300052, China)

ABSTRACT OBJECTIVE To explore the mechanism of Taohong siwu decoction (THD) improving peripheral nerve injury
induced by paclitaxel (PTX) in rats. METHODS The effects of THD (1 g/mL drug-containing serum) and PTX (0.1 wmol/L)
alone or in combination on the proliferation rate of Schwann cells line RSC96 as well as the expressions of lysosomal-associated
membrane protein-2 (LAMP2), autophagy marker protein yeast Atg 6 homolog (Beclinl), phosphatidylinositol 3-kinase (PI3K),
protein kinase B (Akt) , and mammalian target of rapamycin (mTOR) were investigated, and then compared with autophagy
promoter rapamycin and autophagy inhibitor 3-methyladenine (3-MA). The effects of high-dose and low-dose THD on the
expressions of myelin basic protein (MBP) and myelin protein zero (MPZ), S100 calcium-binding protein (S100), LAMP2,
Beclinl, PI3K, Akt and mTOR were tested at the end of the experiment. RESULTS After treatment of THD+PTX, the
proliferation rate of RSC96 cells was significantly higher than those treated with PTX alone. After treatment of THD+PTX or THD+
3-MA, the protein expressions of LAMP2 and Beclinl in RSC96 cells were significantly higher than those treated with PTX or 3-
MA alone, while the protein expressions of PI3K, Akt and mTOR were significantly lower than those treated with PTX or 3-MA
alone (P<<0.05). Compared with model group, the protein expressions of MBP, MPZ, S100, LAMP2 and Beclinl in sciatic nerve
of rats were increased significantly in THD high-dose and low-dose groups, while the protein expressions of PISK, Akt and mTOR
were significantly decreased (P<<0.05). CONCLUSIONS THD may activate Schwann cell autophagy by inhibiting the PI3K/Akt/
mTOR signaling pathway, thereby improving peripheral nerve injury caused by PTX.

KEYWORDS Taohong siwu decoction; paclitaxel; peripheral nerve injury; autophagy; rat; Schwann cells
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A PTX B A E s B0y J| T80 , 2L
P L SR B 5 8, I ARTR 7 5 DARLZE T 1ML 25 <
AN AR . Bh£L U417 (Taohong siwu decoction,
THD ) J& 2018 4[5 52 v = 2545 3L sy A 1) Gl AR 4 44
77 B s G —IE) ) iy 28 807 500 HAT 36 i 45 < A
AT DR, X SR B s e O AR AT R AT
B EE Y, HIGRC A THD FFIRY7 /N 245
P diE™ ™, EFEFHT AR UESS , THD X PTX 33
AR P 245 00 BAT el VR R AR L B Y 43T HIL
i AN B, A SRR AR S S AR A S 6 R AR PN SE G
%5 THD Xf SC FBERYSZIA , 5 78 48 THD iRY7S1MA
PRI VERIALEIPE S

1 #F#
1.1 FE{UES

AW T FH 3 BN A A TD5 7 8 250 ML (Gl e ik
PH e A BRA ] ) Synergy H1 4T BEREARX (35
[l BioTek 24 1] ) . CKX41 B '0AH 22 48] & 2 i ( H A
Olympus A7) ) \JS-Power300 4 B 3k A ([ 5515 R A
FR/Z\ 7] ) .ChemiDocMP Imaging System 5 AAZ 3B
#4:([H Bio-Rad A+ ) o
1.2 FEHRE5RAF
B CHIE AT N E B 2R R (i 4 )
A 031201, 201516201035, 190927, 060707 , 213010) $4
e F R 2 — 2 24 By, i A K I 2 AR AT A PR )
YoE ¥R L PTX VE S (BEA% 30 mg: 5 mL, fit*5
2107021) 14 5 = B3 245 A BR S vl 5 3-FH LR G4 [3-
methyladenine (3-MA ) , Z{i i =98% , #it*5 191121 FIE 1A
52 (4l =99% , #t 5 3682X) 9 [ 2£[E Med Chem Ex-
press 2 1 ; 0.9% A ALANTE B (HE5 2E84B 1) Iy [
RE M 2547 FRZ 7] s BCA 5 1) & (Jtt 5 4093890 ) 1l
A 2% & Thermo Fisher Scientific 23 7] 5 LI2EP1 0 A WEARIC
R Atgb [A] R4 (Beclinl ) 22 vi BEPLIR B  4A
AR IC I 1L 2P 1gG Bt Ll S E g s -3- 1
12 B 4 [ (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) H. 3¢ B BT A% | 11 2 5T 5 95 i 1t UL B 3- 4 g
(phosphoinositide 3-kinase , PI3K) 2 e BEHLA | 1L 2P H
I, 3h %) 35 1A 5 25 #8E F (mammalian target of rapamy-
cin, mTOR) £ v BEHTIAR | 1L =F B fe 8 10 B ( SUFK
Akt) 2 E G /N B UE 20 B ] s A OCIBE B2 11 2
(lysosomal-associated membrane protein-2, LAMP2) £ 77,
R P AA /N BUBE B B PE 2 11 T (myelin basic protein,
MBP) £ srlEHr A K IR 5 W5 A5 25 M (myelin protein
zero, MPZ) Z v HT MR L K Bl S100 5 45 & 8 (1 (& A
“S100”) Z v B 4T M4 (4t 5 43 %1 24 030716E ., 1100213 |
2009876A | 20319700231, 212203C, YM9036 , 8379065-
21.10985A ,99467A 1255782 ) A St DMEM JLAih 5% 75 4 |
G4 L3 (4154391 4 20001563, 21A056) $49 14 [ 1 1
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R RAEYFAA AT AR o sl s S0 5
A
1.3 ¥ 548k

SPF 2% SD K ., Wi , 145 > 160~ 180 g, I [ 37 11
5 (A6 50 A AR A R R, h 28 7=V nl k5
SCXK (5%)2019-0010, A< 5255 fir A #AE 445 5 S 50 5)
YIS PR R IR i K 5 25 K252 00 sh W (e B 2
Bosdt e /835y TCM-LAEC2021096, K B SC &
RSCI6 2 ffally H 3 [E ATCC A H] .

2 FHik
2.1 “HRELEgE

RSC96 4l T 37 °C .5%CO., 15 35 4% ' il DMEM 5%
FRILRESR AL 3 UG T8
2.2 THD K FIFI B &

(a4 77 Bk (55 —4t) ) THD FC 1L 12:
16:6:4:4:4(m/m) FRECHLEE 500 1A JIE B 20
A TE /¥R 1 g 425 )m7K 5 mL IR Y 30 min, 25
2 I 20 min, 398 ; “RIFCAE 1 g ZE 2K 3 mL, A5
2RI 20 min, 2208 ; A I 2 WUEWE, Wi , 15 THD /K B
2.3 ZTAHIMEMNTHD 225 M58 % &

$ 10 HRFBEAL 28 H IS LA THD 41, 4341 5
H, THDA KA RHESE 1 g/mL (#2584, TR
THD /KB, 25 [ L7 20 K B 1 S5 0.9% Ak #h
TSR, 425K R 10 mL/kg 31, B R 452 2k, 4% 14
do AR 24 30 min J5 I8 £ 3 kUL, 3 000 r/min &0
15 min, B o
2.4 ApASEIE
2.4.1  HHAOHETE R A A

K H MTT L #E47Rz I . HURSCI6 4 i #2 5< 10°
LRI 96 FLA T, 20 A X RRAL  THD 4 . PTX 411
THD+PTX 4, HA & 3 MR fL. AL 45 Rz 4
250, G IRZH  THD 40 R0 PTX 40 A “2.37 300 T Y 28
I3 , THD+PTX 26 /il A “2.3” 30 F Y THD & 24 IfiL 7
(1 g/mL), % 12 hJ5 , THD 20 il A THD & 245 IfiL 75 (1
g/mL) ,PTX 41 Fl THD+PTX 41 A 243 &4 0.1 wmol/L
B PTX, kL0 E 12 h, SRJG A MTT #5554 h, B
JNA I ARZ R 3% . FHEEARA T 492 nm K AL
R0 45 £ 40 i 1) ' %% 5 (OD )L, T4 241 B 344 B ., 4 i
HaA5E R =154 OD /% FEZH ODE X 100% .,

2.4.2 4P H MEA OB RN PISK/Akt/mTOR {5 5
= E SN S oall

K H Western blot 7 #EA TR 2 70 5256 45 S5 1
25 2550 B, BURSCI6 21 Ha 22 5 X 10° A/AL 4 T 6 fLA
o, xR IR ZH PTX 2H (0.1 wmol/L) . [ AR HE) 5 A
7 2 (50 ng/mL) . [ BEAP 5] 3-MA 2H (100 mmol/L)
THD 41 (1 g/mL Y THD % 24 IfiL7% ) . THD+PTX 41 (i 5e
12 hJiNA 1 g/mL & THD 7 25 IfiL 7§ +0.1 pmol/L 1) PTX)
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1 THD+3-MA 41 (1145 12 h il A 1 g/mL 1 THD % 24 1L
15 +100 mmol/L Y 3-MA) , B2 % 3 M5 fL . X R4
PTX 40 A E4H 3-MA 4] . THD 40 /A 2.3 5 R iy
25 MLY% , THD+PTX 41 F1 THD+3-MA 44 i A “2.37 51
B THD & 2513 (1 g/mL) W& 12 h 5 , & 21941 50 5]
TIAKE R 25 Wy Ak 2207 12 ho WRAEZRME , 590 , 2500 B
VWO BCA 22 1 iR & e 2 R . AR AR E
HLUK 538, 5 B, B S L i A —$T LAMP2 , Beclinl
PI3K . Akt . mTOR(Fi B Lt43 51 1:100,1:500,1:1 000,
1:1000,1:1000),7E4 °C FEE L4 ; W H A — 4t
(R M 1:2 000) 955 2 he DABERE R R G0 T %
& , i 1 Quantity One 4.6 FXA4:53HT 8 1555 K BEAEL, LA
GAPDHE RN Z: , iH5 BARE F S NS R K EEE UE,
If 5 %F B ZH #E AT A3 LAMP2 . Beclinl . PI3K , Akt
mTOR & FH AR KA .

2.5 YL

2.5.1 Sy R SRR LR

KRB At 2 ARV A THD 5 57 =4
g 6 H o R0 B2 K BRI A 1 9 S AR R 0.9% S A4
TSN, A 38R R BIAES 1.3.5.7 RIE 218
¥ A PTX (8 mg/kg) LA 3 4P JE #h i B AL . THD
AR < R R e A R [ I R R i E S 1.2 g/mL 1Y
THD, X FE ZH RIS R 2 K Bl 7 s A ] s DR 3 31 1 4
TRF0.9% FACEN TS, B R 2K, ELL 3 JH . 4G 255
AT 2GR0 SR S IR 2 A " HLAEORI R 2
B AR T 4 g MR . 2580 F 5 4N 25 WL OCHR[14]
S5 5 R AR el 2 B 5 8 B D, THD X PTX S 30/
SMERR A B BCEE R
2.5.2 REAEMAE T REREA A WEAHEXEA M
PI3K/Akt/mTOR {55538 [ & 113 T8 A Az )

KK 25 AhFE“2.5.17 TR 4% 24 K B, BUAR 5
LSRR BT, S, B RBUR B L R
BCA & 1 i G e 28 e 3 . A 78 v, f Dk 20 B
B B, 20 B A —3T MBP \MPZ . LAMP2 . S100
Beclinl \PI3K Akt .mTOR (#4312 1:100,1: 100,
1:100,1:100,1:500,1:1 000,1:1000,1:1000),4 °CHE
BRI HIMA SRR 1:5000) , EiRFF 2
h; I ECL &G, LABERS BUR R G T USR58
BEE 3K, LNGAPDHAE N NS TR HIs&E SN
SRR BEAE HUAE, F 55 B AL T HL 1158 MBP \MPZ
LAMP2.S100Beclinl ,PI3K . Akt . mTOR #& [ 1Y AH X £
SELY S
2.6 FitEFHIE

K HISPSS 22.0 At # AT ge o0 Hr. BHEUx £53K
7N, Z A 8] BRI R 3R 07 229007, 1 — 20 P LL K
% H Bonferroni ., #:467K#E «=0.05,
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3 #£R
3.1 {HBESCIRLER
3.1 AR b A

5% B AR L, THD 2 40 i 34 58 3 G B s A8 1k
PTX 2 il THD+PTX 21 4ff Jifd 38 58 % ¥ & 2 B I (P<
0.05), 5 PTXZIHH L, THD+PTX 4140 i 4 5 % b & 7
= (P<0.05), Z5HILIA 1,

150 =

X HE2H THD 2] PTX4]l THD+PTX#
a: X HRZA AN LL, P<<0.05;b: HPTXZHA L, P<<0.05,

Bl HHEMRIGEZRILR(n=3)

3.1.2 4ffarh [ WA G R IR A

50T BEZH A LE , B A B 2 411 THD 41 48 Jfd rh
LAMP2 . Beclinl 25 H FJAH X ik &3 B & T & (P<
0.05),3-MA 24 fI PTX ZH 41l g - LAMP2 \Beclinl 25 H 1
AHRF 26 ik 1 B FRAR (P<<0.05) . 5 PTX ML,
THD+PTX ZH 41 i1 LAMP2 . Beclinl &5 [ i A% Fe 15 5
1 T (P<<0.05) . 5 3-MA ZiAH L, THD+3-MA 41
4L - LAMP2 Beclinl 25 (A9 A G 2635 0 45 3 T
(P<0.05), Z5HRWE2,

Becunl — 51 kDa

I I | I\ AY Al AUl
A LI

250
g 200 i a i 3 Beclinl
b= 3 Lave2
) 150
®
=
Z100 b

{E ﬂﬂ |
w nﬂ C
50_ C a
i [ 00l a0 ag
1 I I I\ v VI VI
B AERIE (n=3)
[ XFRE2H s . TR IAEE K4 ; Il : THDAH ; IV : THD+PTX4H; V .
THD+3-MAZH ; VI : PTX4H ; VI[: 3-MA%H ;a: 5 %F BZAAA L, P<<0.05;b:
S5PTX4iMH, P<<0.05;¢: 53-MA4IAH ., P<<0.05,

2 HEMAMPEEEXERRIELE

3.1.3 4 PISK/Akt/mTOR (5510 &4 11 #6358 b
X HRLH AR LG, TR AR 24 THD 2 F1 PTX 2H 40 ifd
Hh PI3K . Akt .mTOR £ [ AU A X ik 44 g 3 [RR (P<
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0.05) ; 3-MA 41 4l g #' PI3K , Akt .mTOR % [ A% A X %
REYEETE(P<0.05), 5PTXZ4MLEL, THD+PTX
ZH 411 PISK . Akt ,mTOR 2K [ A AR X ik 440 1 3
ik (P<0.05) . 5 3-MA 20l kb , THD+3-MA 4 41l g f
PI3K ., Akt.mTOR & [ i) #H X 46 15 1 35 i 35 PR AR (P<
0.05), 45 UL 3,

TIOR . g S - - 55 kba

PIZK W . — — 65 kDa
AKL S . S e T0kDa

GAPDH e s s SSmy o SSm— — 7 Da

1 I ik v AY A\l i
A HLIKIE
S
12 150
X
100
=
=
I 50
&l
I | 11§ v A% AUl i
B ARIRE (n=3)

I %HHRZH 5 11 . 3-MAZH ; 1M : THD+3-MAZH ; IV : PTX#; V . THD
ZH 5 VI: THD+PTXAL; VI A R 4 s a: SXTHRAIA L, P<<0.05;b: 5
3-MAZAM I, P<0.05;c: 5PTXAA L, P<<0.05,

B3 &AM+ PISK/AKt/mTOR EESBEEQRIE
33

3.2 YKL R
3.2.1 R EUARE #2828 R E AR DG 2 1 3Rk
e

E5F R A LY AR ZH K R A B 28 MBP \MPZ
LAMP2,S100 ., Beclinl #& [ A4 AH X 26 15 12 1 1 35 A%
(P<0.05), SHIRIALE, THD = 54K BLAL
i 25 MBP . MPZ . LAMP2 . S100 ., Beclinl 25 [ ) 40 X}
FkE B E TS (P<0.05), 455 ILE 4,
3.2.2  KERARH #h 22 PISK/Akt/mTOR 15 53l % 5 (1
FRIKEE

555 REZHAH B, 50 20 K Bl Al i 28 P PI3K, Akt
mTOR & [ A AR XT38 5 14 i 3 FEAIR (P<<0.05) . S
AU AH B, THD 5 AR50 2 20 K R4 B #if 28 vp PIBK,
Akt . mTOR £ [ [ FH T 2% 15 1t 1) 1 3 P41 (P<<0.05) .
R ILE 5,
4 g

A7 5 RS 17 ] Bl e 20 A2 YA T 7 T 5 B 2 4 1 &
Fik-L- TR BRZE 2017 45 5 [EIJEAE o0 & AT 46 B T A e i
fm%ﬁﬁﬁ*ﬁﬁﬁmﬁﬁﬁﬁ#&ﬁTﬁfm&
AN AE L) . B IR] T b 24 A
GIRZ AN S %ﬁ%Tu%%a%lﬁm%%%ﬂﬁ
05 0 5> B AL A A Im RN A E . 7EH
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GATDH s— o A— — D
XHIRAL FRILL THD #5441 THD 41

A. MBP MPZ iy 7k ]

| — —
S100 21 kDa

LAMPZ | — — .. 100 kDa

B — — —

37 kDa

GAPDH

X HRZH TR THD @520 THD IG5 4
B. LAMP2.,S100 Beclinl [ H 3k [l

@3 visr

| RS
<
% O3 ez 3 Beclint
= 100 O Lavez
®

=
z
o 90
R

X AR |

THD I 4] THD 57 4]

CAHRE (n=3)
a: GXFIAAAR L, P<<0.05;b: SERZHAH L, P<0.05,

& 4 %ZH?&LL\.:I: HMEPIREEQMEERHAEXEAR

42y 53
mTOR ‘-** ”‘r % 55 kDa

A

Akt #”“ '-qﬁr'  T0kDa

GAPDH ~ 37kDa

THD #7541 THD G k4

I gl
A LKA

150 =

= mTOR
PI3K
3 At

0_ ﬂﬂnlmna

pogiiEac] [ EE THD G5 it 4] THD 255
B.#EARIE (n=3)

a: SXTHRZIAA L, P<<0.05;b: SAETIAIHI L, P<<0.05,
B5 JHEKXRLEHEZE D PIBK/Akt/mTOR 15 518 &
EERIELLE

HTFAIG RSC R , 2 BIF5EIESE THD BE iT A& — 284
ST 56T e, 2 e iR A A RIORY T, ORT DLk
AT B SNR R AR, PR B A THD 22
AT AN s 20 AL A BT R WA 1 ik 2 4
LS %

,_.
o
S

R AR %
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SCI2AMH M 24505 Jm 1 [ Wi R a6 B 2

PR P55 1 R IR -, 0% SCH XK &+ 2 Dy fig L

AEERE L, ABFEEE R BoR , THD X SC 4 3 5

RICHI A2, PTX A] WY S 4] SC 4451, — Ik It

SC 45 R 5 5 T PTX B . ge— AL %52 kR

AH F LAMP2 Beclinl AYRIAZEA R, PTX 5 A W

1751 3-MA BA JUIMER], vl B E A SC H LAMP2,

Beclinl (335 ; 5 PTX §LH] & 3-MA B AR LG, 15

THD W] i 2 203 PTX B 3-MA X} SC # LAMP2 . Beclinl

A B9 /E A THD 8l i 3% B4 55 SC p

LAMP2 Beclinl F)Z15 , HAT 5 [ WA 550 T R 2 32 26

RURBE SC A REAEH

25 AT IE T UE S, THD nl A3 %0k 3% PTX S50y

REGMNEAMZE . AVFFRTEM LR P20 H 50

FAR G H H MBP \MPZ YRI5 R Bt THD X #5284 K i

BRI RS2 , 558 H WA DG A 1 LAMP2  Beclin Al

SC b7 3 25 11 S100 [y 2 i K 774k THD J& 75 AT i SC

FIERVE T . S525R R B, SEAAH oA, THD RERS 1 2%

B K BRL A 15 4 25 F MBP \MPZ .LAMP2 Beclinl

S100 2K (1 A2 35, Z W] THD %41 & it 28451 5 450 K R,

FOBERS HAT PRI VE T b BAT I SC A WRIVE]

PI3K/Akt/mTOR {5 5 i % 42 1 15 [ Wik i) 1 245

i %, 7] PI3K/Akt/mTOR {5553 4 A& % A 200 H

W, ABFFEARN S SEBZER R, 5 PTX ST sl A 20

L4, THD Befg E— L4 i PISK . Akt .mTOR 45 [ Y 3

ik, 7B THD 7] &3 12 PI3K/Akt/mTOR {5 53 % 7

FIE

25 ERTA , THD RERCE PTX A SC ST I/

FETE S SC AMES 5 PTX BN #4540 1 1%

Sk P, FEALH AT 8 5 30 ) PISK/Akt/mTOR 5453 %

AKo

S 3k
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