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Neurotropin alleviates neuropathic pain induced by albumin-bound paclitaxel through the
TLR4/NF-«B signaling pathway
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Abstract Objective To investigate the effect and mechanism of action of neurotropin (NTP) on neuropathic pain induced by albu-
min-bound paclitaxel (Nabh-PTX). Methods Forty SD rats were randomly divided into the control, Nab-PTX, Nab-PTX+NTP, and
Nab-PTX+PDTC groups. The mechanical withdrawal threshold (MWT) and thermal withdrawal latency (TWL) were measured in each
group of rats. The L, spinal cord tissues of rats in each group were sampled. The expression of inflammatory cytokines was detected by
enzyme-linked immunosorbent assay, microglial activation by immunofluorescence staining, and the expression of TLR4 and p65 mRNA
and protein by real-time PCR and Western blotting, respectively. Results Nab-PTX induced neuropathic pain in rats, which manifested
as a decrease in MWT and TWL. Both NTP and PDTC alleviated Nab-PTX-induced neuropathic pain and antagonized the magnitude of
decrease in MWT and TWL. Compared with the control group, the levels of TNF-a,1L-6,and Iba-1,and expressions of TLR4 and p65
mRNA and protein were increased in the Nab-PTX group (P < 0.05). Compared with the Nab-PTX group, the levels of TNF-a, IL-6 and
Iba-1 lower in the Nab-PTX+NTP and Nab-PTX+PDTC groups, and the expressions of TLR4 and p65 mRNA and protein were decreased
(P < 0.05). Conclusion Neurotropin can attenuate inflammatory response in rats by inhibiting the TLR4/NF-kB signaling pathway,
thereby reducing Nab-PTX-induced neuropathic pain.

Keywords neurotropin; albumin-bound paclitaxel; neuropathic pain; microglia; TLR4/NF-«B signaling pathway
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M5 45 & AL A2 B (albumin-bound paclitaxel ,
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HlFRInH s e — A H REX (pyrrolidine dithiocarbamate
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Jifed SR BE R Fo (tumor necrosis factor oo, TNF-a) 25
& 141426 (interleukin-6, 1L-6) &7 &1 [ i
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ThermoFisher Scientific/ZA 7
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SPFZ i AR e PESD K B, 4 8300~350 ¢, 1 A
Ao A B A B A A BR 2 W) R AT RS
SCXK (5%) 2019-0008 . i 5 % i B 4120~26 °C, 1
H40%~T70% ./ NUEE H H B POK, fIIE12 hiE K
T A C AR N 52 BERL R A B e = B
TEFRZE 2 AT
1.3 PR MR R BB ) 2%

SPFZY AT HEMHESD A FL16 L, 3 1y M 4] 75 1]
BEAIL 53R B PR T B2 FASE AU 2, g2 8 HL AR 2 K
FUIE Ji 132 5 Nab-PTX (6 mg/kg), 1K/, 223 (46
1.8.15K), il % Nab-PTX5 5 (1) fit 28 555 #1 1 ¥
R BRUASE A TP X R 2 K BRUE s 1  A [] 59) o 11Y)
0.9%4= BRER K o 43 TR L 2571 (BROK) FIZ5 255 7.
14,21 28 KAGMI22H A B AL A 2 S 3T B {E (me-
chanical withdrawal threshold , MWT) FIEZ5 fE v fA 15
(thermal withdrawal latency, TWL)

1.4 SEE3e

SPFZY N AE HEVESD K FR40 H, 3 hiy VA 57 1],
BEALS M X HRZH  Nab-PTXZ] Nab-PTX+NTPZ Nab-
PTX+PDTCAL, 41105, Nab-PTX4] Nab-PTX+NTP
ZH \Nab-PTX+PDTCZ H 37 #ft 28 9 $HL 4 P5 Jr K FRUAE
Y, T3 vk (A1 1.3 0 0% i 2H K BN I 3 559 A () 551 4t 11
0.9%*F 33 7K, J7 ¥ [A]1.3. Nab-PTX+NTPZH K fil
B4 B I 78 S Nab-PTX (6 mg/kg, 531.8.15K) 4b, 44
TNTP (150 NU/kg) #E B , 4 J83UK, & 2234 (5523
4.9.10,11,16.17,18K) ., Nab-PTX+PDTCZ] K
B4 1 T 5 Nab-PTX (6 mg/kg, 451.8 . 15K) b, 45T
PDTC (100 mgrkg) # 8 , B 1K, E 2235 (552.9.
16K) o7 BIAE 45 2505 (BE0R) FIZR 2556 7.14.21
28K AG N 22H K B AYMW THITWL,,
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AL E GBI, 38 I FREE30 min, KW-60044]
TR B IR BESS C G BRI R B 5 AR rh ke
BRAL, BRI 20 s o 24 Rl SIS A2 B 2 25 B 1
A ie A A s N o B A2 HRS 3K, BRI AT B 20 min.
O SR AR BRI T 4 1)+ B0 BE 2 s N 9 s ] ] o, BB
PHE R RETWL
1.6 SEETJTk

S521 K, Nab-PTXZ] K FRMWTH B ARAE , i
FEE2NRAICA K, WL, A RELY, T a2kt
1.6.1  TiEIBC 6 982 W2 B 3 4G I TN F-o FHIL-6 11 £ 3K
K- TS PBS IR PR 4L 4T, FRE I B 1, AF 5 I 25
O BT WA ARG I el TR AL, 2 TR 2 WA
TR0 2R 2 15 Y A I W O B e i A B A
HEMZL, TR A B U P TNF-o FIIL-67K -
1.6.2  SPEDE YL A /1N o 240 L 375 AR A 00 - K
[e] 7 A B ZH VA U0 e 0 B IR K AR A T
B, AR AN R = IR WA B 5 s B —
Pilba-1 (1 : 200), & T4 C WHF I IKH ,PBS
PRE3UR, W I AR BE Y 2 —btey3 (1 = 200),
W37 °C WFE 45 min. IIDAPLEHEIFE 3 min, 1%
PeIFPBSUEGS B R PO B TS RERIR
1.6.3  SEHTE EPCREEITLR4FIp65 mRNAZE & 7K
-+ K HITRIzol 32 $2 YUK BRUA i 2H 2L S RN AT i
W PERNLRE W SE A e DNA I BT 4
I o AR R 50 CEBD IR A BRA A&
. GAPDH,iF 5’ -GACAACTTTGGCATCGTGGA-
3, 215 -ATGCAGGGATGATGTTCTGG-3" ; TLR4,
1E 1115 -CCAGAGCCGTTGGTGTATCT-3" , [ [1)5°-G
GCGATACAATTCGACCTGC-3" ;p65, 1E [1]5°-CATA
CGCTGACCCTAGCCTG-3", JZ [1]5-GGGGTTCAGTT
GGTCCATTG-3" W44 :95 CHIAEPEL0 min, 95
CAEL0 5,58 CiE k30 5,72 CHEMF30 s, T40ME

SR8 2R A HTmRN AR X Fak i
1.6.4  Western blotting# I TLR4FIp65 8 [ 3% ik 7K
B K B R ZH ZUFR 3 BT A S5 A RTP A R A I 4
BUEE T, BCAREAG I A5 MR B o 0 5 10973 725 S A
5% U4 S  BX30 gt i LA 2 SDS-PAGEBEIL 17
T LUK, W5 EPVDFRE B J5 INTLR4 . p65
(1 : 1000) flactin (1 : 2000) —¥i,4 CHEF LR .
K H |, TBSTIE PE3UK, AR o AL ¥ il A e —
$1,37 CHEF1 ho YRR S s stk 7 & 656
FE SR Lhactin2y N 2, i ] Image) X B
Je AR 1 2 AT IR 2 DN 5 34
1.7 GeiteEoth
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T BT B O IE S A T PR DU + s 2R 4
DA bR S0 5t 7 2 43 AT 5 (] ) 5240 L 4%
K FHST REAS R 56 5 22 201 1) LR FH B DR 28 2547
Mr, i — 25 W LA R FLSDR K . P < 0.05 19 22 5+
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2.1 BLTIHe A 2 B A KBRS AR

AR 2 K BUIE i 1 B Nab-PTXJEMWTHITWL
TR, TE2UK T B 2 5Ll , Nab-PTXE 25 5, 55
28K ThEr WL,
2.2 NTPHIPDTCIS i Nab-PTXi7 S i) #f 28 55 38
3]

K BUIE i E B Nab-PTX 5 , MWTHITWL F [% . 5
X HEZHAH LY, Nab-PTXZH K BT 2521 R IFMWT  TWL
TR EARME (P < 0.05), Nab-PTXIF 2 )5 , 5528 K I}
MWTHITWLI} 5 . 5 Nab-PTXZH #H H , Nab-PTX+NTP
ZH \Nab-PTX+PDTCZ K B [A] B 6] sAMWTHITW LT}
5 (P<0.05) . Nab-PTX+NTP#{ 5Nab-PTX+PDTC
R, MWTHITWLES 24225 (P> 0.05) L%
2,
2.3 NTPHIPDTCRE I At 28 R i R FRUBS A
BEL LI L R A R TN F-o FTTL-6 11 2 35 7K -

5% FEZH A [, Nab-PTXZH . Nab-PTX+NTP4
Nab-PTX+PDTCZ TNF-ofIIL-67KF- T} (P < 0.05)
5jNab-PTXZH # 4., Nab-PTX+NTPZH HINab-PTX+PDTC
ZHTNF-oFIL-67KF-FEAIK (P < 0.05) o Nab-PTX+NTP
20 5 Nab-PTX+PDTCA .35, TNF-oFIIL-67K - T 4t
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2R (P>0.05) o W#3,
2.4 NTPHIPDTCH ]+ 25955 BRAE AR K USRI 4
BELH 2 /NI o 40 B A T AL R

Nab-PTX+NTP#] .Nab-PTX+PDTCZH Iba-13% %k /K
F+E5 (P < 0.05) ; 5Nab-PTXZHAH F , Nab-PTX+NTP
2H FINab-PTX+PDTCZH Iba-17% ik 7K F-FEAK (P < 0.05)

AWFTER G ZOIEALN Iha-1 (1), 1Al /)N
JIS2 J5 4 ML 4 3% A1 B0 55 % R AR EE

Nab-PTX4H .

Nab-PTX+NTPZ 5 Nab-PTX+PDTCHH V45 , Iba-13
IRKETLG 2425 (P>0.05) W3,

%1 Nab-PTXAZEARE R E S KBRMWTHITWLRILLE:
Tab.1 Comparisons of MWT and TWL in rats at different time points after administration of Nab-PTX
Ttem n Day 0 Day 7 Day 14 Day 21 Day 28

MWT (g)

Negative control 8 21.88 +5.69 21.25+6.73 20.50 +5.88 19.88 +6.75 21.25+6.73

Model 8 21.88 +5.69 13.75 £2.31"7 8.25+1.67"7 3.00 + 1.07"% 9.50 + 3.46"?
TWL(s)

Negative control 8 14.27 £0.40 14.18 £0.54 13.94 £ 0.62 13.97 £ 0.90 13.97 +0.75

Model 8 1428 £0.71 11.17 £0.87"? 934+ 131"% 7740717 9.67+1.17"%

1) P < 0.05 vs. day 0 within group;2) P < 0.05 vs. negative control group at the same time point.

#®2 NTPFIPDTCLAZERE T ] K BMWTHITWLAT LB
Tab.2 Comparisons of MWT and TWL in rats at different time points after administration of NTP and PDTC

Group n Day 0 Day 7 Day 14 Day 21 Day 28
MWT (g)
Control 10 18.40 + 5.68 17.80 £5.87 18.70 + 6.63 1820 £7.11 18.80 +7.89
Nabh-PTX 10 18.30 £ 5.31 8.20 = 1.48"% 520+ 1.03"? 240+ 1.90"? 8.30+2.83"%
Nab-PTX+NTP 10 18.30 = 5.31 15.10 £ 4.36" 12.30 £2.91" 11.30 2 2.63"2 16.60 + 6.96"7"
Nab-PTX+PDTC 10 18.30 +5.31 14.90 509" 1130 = 177" 12.10 + 3.14"2 16.40 52177
TWL(s)
Control 10 1338 +0.18 13.30 + 0.37 13.16 +0.74 13.40 £ 0.73 13.39 + 0.64
Nab-PTX 10 13.06 + 0.46 10.53 £ 0.42"7 9.51 + 1.06"* 9.25+0.88"% 10.58 +0.89"?
Nabh-PTX+NTP 10 13.05 £0.38 12.26 £0.91"2 10.75 £ 0.65" 10.72 £0.56"- 12.01 +0.62"2"Y
Nab-PTX+PDTC 10 13.13 £0.56 12.65 £0.69"2 10.47 £0.66" 10.74 0.63"- 11.94 £ 1.054"2"%

1) P < 0.05 vs. day 0 within group;2) P < 0.05 vs. control group at the same time point;3) P < 0.05 vs. Nab-PTX group at the same time point.

#*3 NTPFIPDTCAHE KR EWALFTNF-a. IL-6. Iba-17KF UK TLR4FAp65 mRNAFNE H Fik/KFHILL &
Tab.3 Comparisons of TNF-«, IL-6, and lba-1 levels, as well as TLR4 and p65 mRNA and protein expression levels in the spinal

cord tissue of rats after administration of NTP and PDTC

TLR4 65
Group n TNF-a (pg/ mL) 1L-6 (pg/mL) Tha-1 !
mRNA Protein mRNA Protein
Control 10 7490+1.12 372,64 £9.13 0.27 £ 0.04 1.00 +0.03 0.61+0.03 1.00 +0.05 1.09 +0.04
Nah-PTX 10 93.92+0.86" 765.56 + 16.03" 0.68+0.09" 1.16 £0.09" 0.98+0.07" 1.84+0.22" 155+0.11"
Nah-PTX+NTP 10 7739+054"7 580.07 +3.44"% 037+0.05" 0.76 £ 0,03 0.80+0.10"% 130 +0.06"% 124+0.16"7
Nab-PTX+PDTC 10 73.68+052"% 574.82+11.56" 033 +0.04" 0.78 £0.03" 0.74 £0.02" 1286002 120£0.10"7

1) P < 0.05 vs. control group;2) P < 0.05 vs. Nab-PTX group.

2.5 NTPHIPDTCEAR A4 2595 B P50 R BB A A
BEAH LU TLR4HIp65 mRNAR)FE KK

5%} BB A, Nab-PTXZ .Nab-PTX+NTP4 .

Nab-PTX+PDTCZTLR4FIp65 mRNA 3K T
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(P <0.05) ; 5 Nab-PTXZH #H [t , Nab-PTX+NTPZH Al
Nab-PTX+PDTCZHTLR4H1p65 mRNAZ ik 7K - B A%
(P<0.05) . Nab-PTX+NTPZH{ 5Nab-PTX+PDTCZH
2 , TLR4Hp65 mRNAZ IR /K- Te i1t 22 5 (P >
0.05) . IL#3.

2.6 NTPHIPDTCRE AR 255 FRE P8 K BUE B4
IR TLR4Mp65 5 H Eﬁ%%uk%

Sy — A B UENTPSE 75 38 1 3 i TLR4/NF-«B

DAPI

Control

Nab-PTX

Nab-PTX+NTP

Nab-PTX+PDTC

I K R AR, >R Western blotting I £5 20
KA HEZH LU TLRAFN p652E 11 R IA 281k 5 4T
18 41 4 b, Nab-PTXZH .Nab-PTX+NTPZ Nab-PTX+
PDTCZH TLR4FIp65 8 178K FHm (P < 0.05) 55
Nab-PTXZH #H ., Nab-PTX+NTPZH FINab-PTX+PDTC
ZHTLRAHIp65 # HFGA AT FEK (P < 0.05) , Nab-PTX+
NTPZ 5 Nab-PTX+PDTCH 45, TLR4MIp65HE (1 4
ARG R 25 (P> 0.05) K3 2.

Iba-1 Merge

E1 4ABKRBRERDMIRAEERTEILE x400
Fig.1 Immunofluorescence map of microglia in the spinal cord of rats in each group x 400

1 3 4

TLR4 h “ “ “

Actin - - - -

1, control group;2,Nab-PTX group;3,Nab-PTX+NTP group;4,Nab-

PTX+PDTC group.

B2 Western blotting#illl kX F & B0 LR R TLR4FIp65E A IR iX

Fig.2 Expression of TLR4 and p65 proteins in the spinal cord
tissue of rats detected by Western blotting
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YNab-PTX AT P45 15 A 28 e TR 2 T 22 i
33X 1) o () AR P A 28 B P A A 5 a0 A 7 P il 5
AR M R R B, AR SR B B
M S R B VIR A B AR R A R R
Nab-PTXZH K BRAS0T HE ZH A LA R g S0 3
I, 5 R SE 45 FARAL, 2R I b 2 0 A TR A A
o ENTPIRYT J& , K LA IR AR g 9 (8 T 55
i 7 NTP AT LA e AT LA R RN A e
RAE NS 5 4 29 B iJkﬁE’Jﬁ;zLﬁk%
. TLRABEIE , 5 sh 41 M A5 538 2, s T
{5 NF-«B , B R AL B — SR AR p65 , i i 28 i it
20 M 3% AL, BRI R R AN R T, 5 R bR RE,
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2R AR Y AR BIFSE o, Nab-PTX4]TNF-a,
IL-61Tba-17K -, DL M TLR4F1p65 mRNAFI £ [ %
RAKEHIA TR . NTPALEEJS , TNF-o JL-6F1Tba-1
K, LA K TLR4FIp65 mRNAFIHE (1 2 ik 7K 37 14 HH
SRR . NTPISEEAH 20 B TLR4/NF-«Bf5 53
B FEIR R A AE N . PDTCRI NI TLR4/NF«B
3, AR AT 2 MR SRS P A B JTL ST 4 20 L 17 ¢
i R, HETT RIS Ak 2 8 ol T B — A BAiE
TLR4/NF-«Bf5 538 P& 7E A 2 B A th g H
ARTIFFE IO FH 16 48 P NF -« B il FIPDTC AL B A B 25
R, 5Nab-PTXZ A1 [4, PDTCH] | TLR4/NF«B
TGRS AR EGE T R B S BUBOIR A, 3R
HITLRA/NF -« B3 %75 Nab-PTX 755 B #2855 B
i R DG EEE B SR T R B T R MR 9
RIE T TLRME S 1 5% 5 SO, ZETLRAS it FE v,
IS NFBI 2 ¢ H B A/ T BF ST R B,
NF-«B 5 Z 755 K W R/ T, A B TTLRAMIL
TR MA R B PR T 5 S B
¥

25 I Tk, NTPRE S 2 Nab-PTXI5 F: 1 #f ééﬁ
FEME IR, ML) 32 22 2 0 I TLR4/NF«Bf5 %
% VA 25 PR A 1) SR SV
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