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Effects of Nerve Regeneration by Bogijjefong-tang Treatment on Peripheral Nerves
Damaged by Taxol and Crush Injury
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ABSTRACT

Objectives : Effects of Bogijetong-tang (BJT) on peripheral nerve regeneration have been reported in a previous study on
BJT but additional study on a damaged peripheral neuropathy where its damage level is physically and chemically more severe
was needed. Plus, this study was conducted because there haven't been any studies for BJT on central nerve regeneration.

Methods : In order to check the effect on central nerve regeneration, the study on cerebellum cells was started and the
sciatic nerve was used to observe the effects on a peripheral nerve which was severely damaged both physically and chemically.
Nerve recovery effects were observed by analyzing target proteins such as phospho-extracellular signal-regulated kinase, Bl
integrin, neurofilament 200, growth-associated protein-43, cyclin-dependent kinase 1, phospho-vimentin, phospho-Smad, and
caspase 3.

Results : The significant changes of target protein in cerebellum neurons have been observed. The changes of index protein
on the axon regeneration and the nerve recovery in the sciatic nerve have been observed and the effects on cell protection were
observed, as well.

Conclusions : This study confirmed that BJT made a significant influence on nerve protection and recovery of a damaged
peripheral neuropathy and it also made a possibility of its regeneration in a damaged central nerve injury.
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cyclin-dependent kinase 2(Cdc2), phospho-vimentin,
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Table 1. Prescription of Bogijetong-tang (BIT).

Herbal . Amount
(Galenical name
name (g)
= OIG Astragall Radix 30
A % Ginseng Radix Alba 4
% B Angelicae Gigantis Radix 75
S Fehmanniae Radix et Rhizoma 10
Preparata

N = Chnidii Rhizoma 5
UL Paeonize Radix Rubra 75
% Salviae Miltiorrhizae Radix 12
- Persicae Semen 75
AN Carthami Flos 75
SRR Spatholobi Caulis 12
ErE Epimedium Koreanum 10
o EE Lumbricus 5
= R Puerariae Radix 8
EEWE Cibotii Rhizoma 8
AR Albizziae Cortex 12
Y8988 Uncariae Ramulus et Uncus 12
AR Chaenomelis Fructus 8
HYER Ostreae Testa 12
Total amount 178

54 1,000 mloll kS W1 247§k 4
TZ7)oA 71t & sl dg Ao 7
=5 (rotary evaporator, Buchi B-480. Switzerland)
o] 83te] =351, 52 ZZ7)(freeze dryer, Eyela
FDU-540, Japan) & o|-8-3te] $H43] 7% & 95
(-84TC) HAsHA A gge] ADet =2
A ste] AREstgh BIT 1R 178 g)ellA 24.04
g(F 135%) 9 FE2ES A%
2§ &
B AdTolME 7~8F8, EFAE 200~250 g=
£70 #F(SD rat)E A

JN Bl
m,°, oﬂ,

il

~

Sprague-Dawely Al <
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HIIHSEo| ZEMLHE 2dollM MZF &4 3 =0 o|xe

TEE Ao (F)dghute| e TN T
Jetdeh Ay FE 454 A 3~49 T AY
A B ASAIZ F A A hi‘;} A
AL2 (Samyang Co. Korea)$ =
s BN, TEE 22~2T, F
%Zlﬂ 5 pglen, 2>
/oF) 7} zéﬂl“ Al 37
g dAadgdy 55 A &8 A T3k
s

3) Al o

2 Alge)| A28t paclitaxel(Taxol: Sigma, USA)
2 1 mg/ml® ¥E=Z dimethylsulfoxide(DMSO)ell
o AN A7 20TAAM B Tt A
3F9i ). Neurofilament 200(Sigma, USA: NF-200),
p-vimentin(MBL, Japan), cleaved caspase 3(Cell
Signaling, USA), fluorescein goat anti-mouse IgG

% o

= 50+10%7}

F71(12217F

(Invitrogen, USA), rhodamine red-X goat anti-rabbit
IgG(Invitrogen, USA), Hoechst 33258(Invitrogen, USA),
polyclonal anti-cdc2(Santa Cruz Biotechnology, USA),
phospho—p44/42 Erkl/2 kinase antibody(Cell Signaling,
USA)., GAP-43(Santa Cruz Biotechnolo y, USA),
goat anti-rabbit IgG-HRP(Santa Cruz Biotechnology,
USA), goat anti-mouse IgG-HRP(Santa Cruz
Biotechnology, USA), p-Smad(Santa Cruz Biotechnology,
USA), Smad(Santa Cruz Biotechnology, USA), B1
integrin(Santa Cruz Biotechnology, USA), B3 integrin
(Santa Cruz Biotechnology, USA) active form Bl

mtegrm(BD Bioscience, USA) 5& AH&-slaict
) 7] 7]
% Aol AHEE 7171E de5E7](DaeWoong,

Korea), thermo bath(ALB64, HanYoung, Korea),
28944 7] (model 100, Fisher Scientific. USA).
A1 #2]7] (Micro 17TR. Hanil. Korea), 7|35
7] (80-6147-45, Amersham, USA), transfer unit
(TE70, Amersham, USA), electrophoresis power
supply(EPS 301, Amersham, USA), cryostat(CM
1850, LEICA, Germany), 3333177 (Nikon DXM
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1200F, Japan) 5 o]t}

2. 2
1) B2AAHZE 2

(1) In vivo & A
O AY FE 29 3
@ normals*, @ 43 &4 o] F taxol(1.25 mg/kg)
3 A g4 2§t controld, @ ¢F £4F o]
2 taxol(1.25 mg/kg) & BIT(400 me/kg) = gt
BITZ2 2 el Agsiolet. & J—/‘“’ %3
HERE F7HE AAE =& & foreep2E 30
Z7F 23]19] AT (0.5~1 kg/mm?® pressure) =
7heke] EAHS sl T, taxolS FA]E o] &
3te] rate] <F% sciatic nerveel 5 days/week, 25
U F5 5}312‘31 I ggdtE BITE 7971

d 13 77 Fedsteh 24 8 AH-E rats 39t
29
@ wWdE ol

F2]3 sciatic nerve= -20TelM WEAIZ F,
cryostatE ol-&3te] 20 pme FAZ Zet Eetel
o FFAZG. o]F wWAHFEAY (double
immunofluorescence staining)& 533}7] $14l, 4%
paraformaldehyde. 4% sucrose”’} &35 <lAF ¢
£-9l (phosphate buffered saline, PBS)oll 45% F-<F
&eto| =8 Hof 1A v EeolH AgE
7] 9180 blocking bufferel] B =, 4CollA] 1647
T AR 12 AT 25% BSA. 25%
horse serum<= ¥-33F blocking bufferell 1:400<] ®]
T2 Eg3le] A F AAM A7 F ok
SAFAS 12 A vkge] ¢ % PBST(PBS
plus 0.1% triton X-100)& R, 25% BSA,
25% horse serums F-53 blocking bufferel
Fluorescein-goat anti-mouse(green) ¢ Rhodamine-goat
anti-rabbit antibody(molecular probes)E 1:4002
2 Egsle] GAoA 1AI7F 308 F<t 23} Al
A& 3313 o] % 33]¢ A PBSTE Al

& 58395, Hoechst 3 94& Saahe A4



23] PBSTZ A& % 0.25% Hoechst33258 9&%
3 PBST & o= A 223 & oA PBST

o A7 S HEEA] AeA pEEiT BE X
2] sample> 3% #v]73 (Zeiss fluorescent microscope)
S 58 BEsH, IAY spigE W2 BE
images: Adobe Photoshop(version 5.5)& o]43}
o} greendt red®] #7|¢ FEE 2> HEER FF
AlA #Aslgder 2213 Photoshop program®] Layer
blending mode optionsE °|&3te imagesE &
AA #FFoEN 7 A e YA E FF
stodeh. 2 AlFe] AH&3F 134} A= caspase-3
(1:500, Cell Signaling, USA), Neurofilament 200(1:400,
Sigma, USA), phospho-p44/42 Erk1/2(1:400, Cell
Signaling, USA), anti-Cdc2(1:400, Santa Cruz
Biotechnology, USA), p-vimentin(1:400, MBL, Japan),
GAP43(1:400, Santa Cruz Biotechnology, USA),
active form (1(1:400, BD Bioscience, USA), Bl
integrin(1:400, Santa Cruz Biotechnology, USA),
B33 integrin(1:400, Santa Cruz Biotechnology, USA)
3} p-Smad(1:400, Santa Cruz Biotechnology, USA)
o] siet.

@ Western blot ¥4

2] 8k sciatic nerve: triton lysis buffer(20 mM
Tris, pH 7.4, 137 mM NaCl, 25 mM B-glycerophosphate,
pH 714, 2 mM sodium pyrophosphate, 2 mM
EDTA, 1 mM Na3VO04, 1% Triron X-100, 10%
glycerol, 5 pg/ml leupeptin, 5 pg/ml aprotinin, 2 uM
benzamidine, 0.5 mM DTT. 1 mM PMSF)ell =7}
Z93HE o]&38ke] sttt L o 7 sample
of Wigt sl S AeFsielon, 2 F 10 g &
& western blot Aol AHS-3FTh A TFE wh
AL 12% SDS-polyacrylamide gel(1.5 M Trisma
base, 10% sodium dodecyl sulfate, 30% acrylamide,
10% ammonium sulfate, TEMED)AellA 7]
= X7l = PVDF membrane(Pall Corporation,
USA)ell A7]el5 A} A 9he] v 5o]A A

< 7] 8] 3% bovine serum albumin(BSA.
Sigma, USA), 0.1% Tween 20& 3&-3t= TBS
bufferel A1 membraned 1417F F¢F A& Hb-3-A]7]
4Tl A 16A17F =9t blocking bufferAbell Al ®F
< AP ub-E U membranes washing
t & 12 3AE blocking buffer(1xTBS buffer,
3% BSA, 01% Tween 20)¢l AsA v|&E=2 3|4
slo] AFZolA 308 FoF dbSAIFE I 9
membranes R olW 2 anti-rabbit IgG(Santa Cruz
Biotechnology, USA) E+ anti-mouse IgG(Santa
Cruz Biotechnology, USA)7} 8= ¢ )+ horseradish
peroxidaseE 1:20009] W]&E 3|M3le] Ao A
0% Tt Ay 94 g W Aoyt wpA
©2 membranes|] 2% A S western blotting
detection systeme o]&3}e] =A 3t om Kodak
Scientific Imaging Film(Eastman Kodak Co., USA)
of ZHAsteivh & Adel AREEE 1A A&
phospho-p44/42 Erkl/2 kinase antibody(1:4,000,
Cell signaling, USA), monoclonal anti-Cdc2(1:2,000,
Santa Cruz Biotechnology, USA), monoclonal phospho
-vimentin(1:2,000, MBL, Japan), p-Smad(1:1000,
Santa Cruz Biotechnology, USA)), active form B1
(1:1000, BD Bioscience, USA), B3(1:1000, Santa
Cruz Biotechnology, USA), polyclonal Bl integrin
(1:1,000, Santa Cruz Biotechnology, USA), GAP43
(1:2000, Santa Cruz Biotechnology, USA) 5 ¢]¢ith.
(2) In wvitro

O A NE 24 33

@ normal¥ @ taxol(0.01 pg/mD) = 2144 A
g control @ taxol(0.01 pg/mD) =} BIT(0.3 mg/ml)
A28 BJT0.37 @ taxol(0.01 pg/ml) 3 BJT(0.5
mg/ml) A28 BJT0SZL2 o] Z3P3loie)

@ Dorsal root ganglia(DRG) Wik

B AAZAANE wfofel dgt dubd Wy 9
$12]%= Banker$} Goslin®9] #H& #Fzxsgich &
2 coverslip= poly-L-ornithine(0.] mg/ml, Sigma,
USA)Z laminin(0.02 mg/ml, Collaborate research,
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o
[}

3]
“

387



HIIHSEo| EEMAHE 2HollM M &4 3 =0 olA|

USA)& &g ste] A2oA pre-coatingdhdtt. 47
vk Al £9} DRG neurons #ioFsl7] $lel, rate] #
41743 25 4~64l4 DRGE #&l3ked ice-cold
BME medium(Gibco, USA)el ¥l &2l8 #
=173 DRGE type XI collagenase(2,500 U/ml,
Sigma, USA) 233 BMEE Ag]sle] 37T A
90# FAsAo 24& BMELZ AlHg &
% AAs7] 18 3,000 rpmel M 18 F< o
& & oAl & ° AH F AlZE BMEe
3193 HF3t pasteur pipettes 16~20 B
stod FEAI7IE AEAE AAR] s 3,000
rpmol| Al 1% 5 94 EEEsiTh cell type
SIT trypsin(0.5 mg/ml)S Z33F BMEZE 1527
A28t £ trypsin inhibitor(100 mg/ml), EDTA(1
mM) and DNase I1(80 mg/ml)S %33 BMEZ
5%7F AHzlstdeh. whFi A1 (5% heat-inactivated
fetal bovine serum(FBS, Gibco, USA), 5% horse serum,
2 mM glutamine and 1% penicillin-streptomycins
233 BME)Z A3 DRG sensory neuron
(1.5x102 cells neuron)= 12 mm round coverslip ¢
ol plating 3k 37°C. 5% CO, incubatorell A 12A]7F
ot wekst 5 AR A E 2o DRG
neuron®l| taxol(0.01 pg/ml), BJT(0.3 mg/ml & 0.5
mg/ml) EE DMSO £d& Xlste, 37C, 5%
COp 27l A 48A17F 53t v eFatsict.

® "Y3y3HA

] oF3t cerebella neuron®}t DRG neuronol s
o]% w8394 (double immunofluorescence
staining) & $338}7] 98, 4% paraformaldehyde,
4% sucrose’} 3% oAb k2 Sl (phosphate
buffered saline: PBS)ell 45% 59+ 243}t o]
39 Ag AL in vivo AF FAF S
¥ Aol ARS-gE 12k Al Neurofilament 200
(1:400, Sigma, USA)$} S-1008(1:400, Santa Cruz
Biotechnology, USA) ¢] it}

@ Neurite outgrowth =74

NF-2002.2 A3 neurone i-solution Z&E
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AL 0|43l neurite A olE

® 24 sample®] v~ 4
Nikon 334 &n]7& o]&3le] EA . Al
7ol 325 PAY R o|u| A5 E A}
ACT-1 softwares o|-§-3ted EA3IA=. FH ol
1] ] Photoshop =2 78 4F] image blend mode
£ o]83te] EAEH.

2) Taxol A & NE 29

(1) In vitro

O AP ANz 29 g5

@ normal, @ taxol(0.01 pg/ml) 2 A4 #g
g controlw, @ taxol(0.01 ug/ml) % BJT(0.3 mg/ml)
228 BJT03% @ taxol(0.01 pg/ml) 2 BJT
(0.5 mg/ml) A2ls BITOSTLO 2 Lpro] 233}
oﬂ;].

2 A7 M| E(cerebella neuron) %

J‘HJ 73] A Z(granule cell)= A F 6~8¥<]
rat e Z2HE A 2AE e F A Azigs
A sgel A E wjoke D' Mellow™e] whel] &
stod AAJstivh Al Z weks At wiok FAl=
ornithine(Sigma, USA. 15 pg/mD) =} poly-D-lysine
(Collaborative Research, 50 pg/ml) 2.2 2|3 &
AHEsRg e A173A £ 10% heat-inactivated bovine
calf serum, 25 mM KCl, 35 mM glucose, 1 mM
L-lysine. 100 U/ml penicillin, 2213 0.1 mg/ml
streptomycins -3 basal medium eagle(BME)
oM wjeFsteh. MEE 5% CO, 37C 27N
wjoFatodom wiek Al 19 F wjAlA AEE Al
A3k7] 9138k cytosine-BD arabinoside(Ara-C, Sigma,
USA, 10 uM)E AH=3hodet. Al Ee 497 wiekst
gom ulx)ut 24A17F F-¢F taxol(0.01 pg/ml) <& A
23t

(3 Western blot £4

Western blot ‘d’“f



3}, one-way analysis of variance(ANOVA)E o]
43le] Bl EA3RTh P gtel 0.05 wEkel 42
SAMLE o3t A7t sl AR WA
o}, B4 EA-2 SPSS version 14.0 software(SPSS
Inc., Chicago, IL. USA)Z A3}t

=}
-

Control

(1) NF-200& %3 DRG #4 Al179] AAk
nlA| = o3

DRG 77 A1 A2 4173 £7] A& &4
sttt Controliol A& normaliel ®vlste] 417
=717} 13145.8 1tm(2€0.001) 2 4 A 7,}-5\_3}
937, BJIT0.37ol= 194+4.2 um(2€0.001), BJT0.5
Zol A= 171461 um(0.01) Z control=el H]*E?}
of oA A F7tekek(Fig. 1A, B). 7 4l
HMEERE A7 £719 7HA 5 AR Jdr’%

=5

B * %k it
E 300
— 250
=
5 200
C
@ 150
2 100
=
S 50
(]

Z o

Normal Control BJT0.3 BJT0.5

Fig. 1. Pattern of neurite outgrowth of cltured DRG neurons.

DRG sensory neurons were treated with taxol and BJT at 0.3 mg/ml or 0.5 mg/ml for 24 h. Cells were
visualized by immunofluorescence staining for protein (blue). Mean neurite length of 3-5 different neurons per
slide in each experimental group was measured. Statistical comparison among experimental groups was made by
comparing average values of 4 different slides from each group.

A Representatlve images of immunostained cells,

B : Quantification of neurite outgrowth, *** : 2X0.001 (vs

normal group), Tt : £€0.01, ¥+ : £€0.001 (vs control group)

Normal : non-treated group

Control : taxol (0.01 pg/ml) +saline

BJT0.3 : taxol (0.01 pg/ml)+BJT (0.3 mg/ml)
BJTO0.5 : taxol (0.01 pg/ml)+BJT (0.5 mg/ml)

(2) NF-200, HoechstdA-& 3t DRG 744l
7 EEo v|X &=

DRG wief Al &7 wieka w7 A2 d%

< 248171 918k Hoechst 3325801] oJste] AE
9 8 222 5 imagedlA 2AIG Control
ToME AAE7e o A7} dHeA] e

DRG #74 A7 Al 2]

Woirbe W] A4 4

H2ed o (Fig. 2).
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Fig. 2.
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NF—ZOO @A el %};ﬂ UrE}‘z‘r
NF-200 4] FlsiA &

NF-200 Hoechst merge

Distribution of DRG neurons and non- neuronal
cells of cultured DRG tissue.

Cultured DRG cells including sensory neurons
and non-neuronal cells were identified by NF-200
immunostaining (green) and Hoechst nuclear staining
(blue). Merged images show high levels of proximity
between neurites and individual nuclei in their
distributions.

Normal : non-treated group

Control : sciatic nerve injury+taxol (0.01 pg/ml)
+saline

BJT0.3 : sciatic nerve injury-+taxol (0.01 ug/ml)
+BJT (0.3 mg/ml)

BJT0.5 : sciatic nerve injury-+taxol (0.01 pg/ml)
+BJT (0.5 mg/ml)

Normal

Control

I D
Immunofluorescence staining analysis of

NF-200 protein signals in the longitudinal
sciatic nerve sections.

Fig. 3.

Following nerve injury, taxol plus saline or
BJT was treated as indicated in the Materials
and Methods. NF-200 protein signals were detected
in the nerves sections (in green).

Normal : non-treated group
Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)
+BJT (400 mg/kg)

P @ proximal, I : injury, D : distal

2=

(2) HoechstdA & &3t z= 4l
HJAA M Egel| vA]= o3
A

o,

o] A HoO
o &S

°©

z]__,_}\ﬂ A]—HH] 3351,194_/;‘179'
W3+ Hoechst 33258 H 3 FEA Falo] R23}
)

e

et ControlZol A& normalitell ®v]sked 9
= 2074225 cells/0.5 mm?, A F-91+= 18313.6 cells
/05 mm% H5EE 1914218 cells/0.5 mm’Z <]
oAl Z7vet9 3, BITFoA = normalzel] 1]}k
SR 229176 cells/0.5 mm?, £4F F-$)= 263415.4
cells/0.5 mm? A¢|HE 287+235 cells/0.5 mm?=

E5 594 (X0.0D Al S7FslsEr BIT- control
TFHT &4 Bo= 263154 cells/0.5 mm?(X0.01),
A H= 2874235 cells/0.5 mmA(K0.05)E A A
A Z71skA ek (Fig. 4A, B).



Normal

Control

Fig. 4.

(3) GAP-43% &3 #= 414

3007

. 2507
N 200

150

100 |
50
ot

Normal P 1 D P I D
Control BIT

Hoechst nuclear staining of sciatic nerve sections.

Longitudinal nerve sections were used for Hoechst
nuclear staining, and individual nuclei were detected
(in blue). A : Representative images in nerve
sections for individual experimental groups, B :
Quantitative comparison of the number of nuclei
among individual experimental groups

Mean neurite length of 3-5 different neurons per
slide in each experimental group was measured.
Statistical comparison among experimental groups
was made by comparing average values of 4 different
slides from each group, error bar : SEM.

#k 0 K001 (vs normal group), ¥ @ X005, ¥ & X0.01
(vs control group)

Number of nucler per
unit arealcells/0.5m)

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)+

BJT (400 mg/ke)

P : proximal, I : injury, D : distal

ME A <33

GAP-43 = o] QA& A5k}, Normalw

A=

Tl A

GAP-43% A3 &A5A ko) control
E ochilA A37p G pFoz IAEg)

o}, BITZAE controlZel v]s) &4 Z9uE

H] £5}e]
2]

Normal

Control

BJT

Fig. 5.

Aol W &al oMo (GAP-43
#H2 4 AU (Fig. 5).

D

A=

Immunofluorescence staining analysis of
GAP-43 protein signals in the longjtudinal
sciatic nerve sections.

Following nerve injury, taxol plus saline or
BJT was treated as indicated in the Materials
and Methods. GAP-43 protein signals were
detected in the nerves sections (in red). In
experimental groups treated with taxol plus
saline or BJT, proximal, injury, distal areas of
the nerve were analyzed separately.

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg) +

BJT (400 mg/kg)

P @ proximal. I : injury, D : distal

(4) Cdc2 kinase Aol w]X]&= o33k

Cde

2 kinase sHA 2 A W3E mlE]Y rat

2 o] &3te] 77} western blot #4391 Normal

FAME Cde2 ©ALe A eA=A U,
controloll A& A4 £39 (Cde2 =S Jep)
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HIIHSE0| EEMGHES ZHollM AMZ 24 3= olxs gE

Qeom, BJTZlAM = 27 396, 5.12, 6.322 control

ol wlgted Cde2 W=7 o4 (X00DAUA &
7}atsiet(Fig. 6).

Control BIT
Normal 1 2 3 1 2

2 3
Cdc2 - . .- ‘ .ﬂ:m KDa

’L

1
0
Normal Control BJT

Fig. 6. Western blot analysis of Cdc2 in protein
samples from the sciatic nerves.

o}

Band intensity

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. Cdc2 protein was identified as a single
band at 34 kDa. A @ Western blot image, B
Quantitation of individual band, ¥+ : K0.01 (vs
control group)

Normal : non-treated group

Control © sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury-+taxol (1.25 mg/kg)+
BJT (400 mg/kg)

ol F7hahe

ERRE S
Aol NG WAYR oJHA g} A FHA o

¥ & Lo e W
\-o(.
L o

Normal

Control

Fig. 7. Immunofluorescence staining analysis of Cdc?
protein signals in the longitudinal sciatic
nerve sections.

Following nerve injury, taxol plus saline or BJT was
treated as indicated in the Materials and Methods.
Cdc2 protein signals were detected in the nerves
sections (in red). In experimental groups treated
with taxol plus saline or BJT. proximal. injury.
distal areas of the nerve were analyzed separately.
A : Representative fluorescence staining images,
B : Double immunofluorescence staining of Cde2
and S1008 protein signals, C : Double immunofluorescence
staining of Cdc2 and NF-200 protein signals
Transverse nerve sections from the injured sciatic nerves
were used to examine colocalization of two proteins.
Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury-+taxol (1.25 mg/kg) +
BJT (400 mg/kg)

P @ proximal, I : injury, D : distal
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Cdc28] 714 =hiAd % shel vimentin®] 1A}
FEE AR Y ratE o] 43t ZH7e]
= A1739] western blot ¥4 23}, normals-ell A=
s HZH A kT, controlFolME HA4F
phospho-vimentine] A= A=k(Fig. 8A, B). BTl
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Fig. 8. Western blot analysis of phospho-vimentin
in protein samples from the sciatic nerves.
Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. phospho-vimentin was identified as a
single band at 57 kDa.
A : Western blot image, B : Quantitation of
individual band, ¥t : £0.001 (vs control group)
Normal : non-treated group
Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline
BJT : sciatic nerve injury+taxol (1.25 mg/kg) +
BJT (400 mg/kg)

(7) Phospho-vimenting E3 #
of BlX& <43

Phospho-vimentin S -& HY&FEA S £
gz A7l EA351 e Normal7ol 41 phospho
-vimentin 4137} BFA|ER] 953k T controli-ol A=
&4 59 53], &4 ZHE =AM RAEHS
o). BJTZo A= phospho-vimentin s+ Al %7}
F 3 B9)ol n2A FEEHGEY, 53] &4
|59} A9 HelA 22 R y2A Exs)
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15 2k (Fig. 9).
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Fig. 9. Immunofluorescence staining analysis of
phospho-viment in signals in the longitudinal
sciatic nerve sections.

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. Phospho-vimentin signals were detected
in the nerves sections (in green). Phospho-vimentin
signals were analyzed separately from proximal,
injury, and distal nerve stumps.

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg) +
BJT (400 mg/kg)

P : proximal, I : injury, D : distal

(8) Bl Integrine &3t FH= A7 M Eo| n|X
] Sk
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o WA Bl 1ntegr1n ol ] o] *E"é
NormalZell A+ W& F¢] Bl integrine] 32 ]
et ControlZell A& 43 45 2 A9 HellA
oa FhE A A3 FHEE < (Fig. 10A)
BITZl A& controlel ®¥13] Bl integrin ==
A FEel FRF WEE JehiA gk Bl
integrin®] ZAM| £x 5 BA357] sl 3 9A
# ZHE images ¥ 2 Bl integrin AlE
= Az AR Fat AsE e
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SIIHSP| LEAAYS SN AF 24 58] ofx|E

Aoz 2= Ak (Fig. 10B).

I

Hechst

A

Normal

Control

B Bl Int

Fig. 10. Immunofluorescence sta|n|ngana|y3|s of Bl
integrin signals in the longitudinal sciatic
nerve sections.

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. B1 integrin signals were detected in
the nerves sections (in red). Bl integrin 51gna1
were analyzed separately from proximal, injury,
and distal nerve stumps. A : Representative images
of phospho-Smad in the sciatic nerves, B : Merged
images of Bl integrin with Hoechst-stained
individual nuclei (blue)

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg) +
BJT (400 mg/kg)

P : proximal, I : injury, D : distal

(9) Active Bl Integring &3 &= A4 A=
o wX= 943k
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BJT .
B B1 integrin Active 1 integrin

Fig. 11. Immunofluorescence staining analy3|s of
active B1 integr in signals in the longitudinal
sciatic nerve sections.

Following nerve injury. taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. B1 integrin signals were detected in
the nerves sections (in red). Active Bl integrin
signals were analyzed separately from proximal,
injury, and distal nerve stumps. A : Representative
images of active Bl integrin signals in the sciatic
nerves, B : Merged images of active 81 integrin
with Bl integrin (red)

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)+
BJT (400 mg/kg)

P : proximal, I : injury, D : distal



B3 integrin, NF-200& %3t 2= 417
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75! £4e] B3 integrin TA A £ W
zAbskaieh. Normal#ell A= B3 integrin =t
Jo] ¥

=g

>
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H2E A 9kekow controldolME A7 2
gt Al A3 e ITH(Fig. 124).
BITZel 4= B3 integrin $H A Al 37} 19] 30|
AFEHE AeE FEHA. B3 integrin YA
Al z9} NF-200 s d Al 39ke) 3 o]njx] & &
At A3 AARE (B3 integrin HA I FAH
v Aoz R H(Fig. 12B). ubd <Fzke] (3
integrin T A2 NF-2002 FH= A ket

B3 integrin merge

Fig. 12. Immunofluorescence Staining anIyS|s of B3
integrin signals in the longitudinal sciatic
nerve sections.

Following nerve injury, taxol plus saline or
BJT was treated as indicated in the Materials
and Methods. B3 integrin signals were detected
in the nerves sections (in red). B3 integrin signals
were analyzed separately from proximal, injury.
and distal nerve stumps. A: Representative images of
3 integrin signals in the sciatic nerves, B @ Merged
images of active B3 integrin with NF-200 (green)
Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

A

Normal

Control

B NF-200

BJT : sciatic nerve injury+taxol (1.25 mg/kg) +
BJT (400 mg/kg)
P : proximal, T @ injury, D : distal

(11) phospho-Erk1/2 Western blot ¥4 %
gt RAA A Zeof w A= I3

HlA7d A28 SHEE 2ABP) 95k western
blot ¥4& &3] phospho-Erkl/2 shd QA &
& #AsgoH(Fig. 13A, B). NormalZel & A
5 #A= A ok}, Controldel AE 43t 50
2 #AEgen BJTZAXE controlel w3l
> FoE izt #EEAE

A Normal  Control BT

p—Ersziii:! 41

[vs)

Normal Control BIT
Fig. 1 Western blot analysis of phospho-Erk1/2
in protein samples from the sciatic nerves.

Following nerve injury. taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. phospho-Erkl/2 was identified as
double bands at 42 and 44 kDa.

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg) +
BJT (400 mg/kg)

Relative band
(=] —_— N (]

intensity

2 2AE 2] 99k controlol| A= oFst
Tog &A1) 9l A9 Rl HAFHSIE BIT

oM EAF A9 FelM AdiH o s Z7kd Feleh o
Wz Al 57} #2E ¢ oH(Fig. 14A). Phospho-Erkl1/22]
EEE AP $ske] & A ojw|A|g} A

(12) phospho-Erkl/2 " g3dAE& &3t v
A7 A Eel mA= ok

Z24+8] phospho-Erkl/2 Tz AL W3

FAA L F3ted EAEH Normalwoll A& =il

3 3 S

2
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phospho-Erk1/2 s " o] &
ﬂ% ghelslodoh(Fig. 14B).
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Control

p-Erk1/2 Hoechst

- | ‘

Fig. 14, Immunofluorescence stalmng anaIyS|s of
phospho-Erk1/2 signals in the longitudinal
sciatic nerve sections.

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. Phospho-vimentin signals were detected
in the nerves sections (in red). Phospho-vimentin
signals were analyzed separately from proximal,
injury, and distal nerve stumps. A : Representative
images of phospho-Erk1/2 in the sciatic nerves,
B : Merged images of phospho-Erkl/2 with
Hoechst-stained individual nuclei (blue)
Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)
+BJT (400 mg/kg)

P : proximal, I : injury, D : distal

(13) phospho-SmadE E3t FHF A7 A Ed

n] )= o 3
Phospho-Smad T & A 32| H3lE 24}
stk Normalwell A= FH2=#] 9kstom control
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so}, 9] el A
SFAeh(Fig. 15A).
9r]°ﬂ SRS L RN g
F&s19i vl Phospho-Smad &S
Hoechst & {4 e]w] =] e} 34170 A3} phospho-
Smad A 2] '% 3 F9)o A FE iy

o133 oH(Fig. 15B
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Fig. 15. Immunofiuorescence staining analysis of
phospho-Smad signals in the longitudinal
sciatic nerve sections.

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. Phospho-Smad signals were detected
in the nerves sections (in red). Phospho-Smad
signals were analyzed separately from proximal,
injury, and distal nerve stumps. A : Representative
images of phospho-Smad in the sciatic nerves,
B Merged images of phospho-Smad with Hoechst
-stained individual nuclei (blue)

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)
+BJT (400 mg/kg)

P @ proximal, I : injury, D : distal



(14) Caspase 35 E3t = 417 A Eo w|A and distal nerve stumps. A : Representative images
35k of Caspase 3 signals in the sciatic nerves, B :

e
o
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3
°ﬂ"11_ caspase 37} A3 FA=EA %I control

© &4 58 SRl AR e A

caspase 3 A A 5E s oH(Fig. 16A). BJT

T caspase 3 AN FFo] A FAdhe A
Ao A 7] A=A Ftt. Casapse 3 &

AZE A & G ojn| A9} FA sl
A3}, caspase 3 ©A AlF7} A zd) FH

FHe A& Fdstdck(Fig. 16B).

Caspase 3 Hoechst

\—'

. 16. Immunofluorescence staining analysis of
Caspase 3 signals in the longitudinal sciatic
nerve sections.

Following nerve injury, taxol plus saline or BJT
was treated as indicated in the Materials and
Methods. Caspase 3 signals were detected in
the nerves sections (in red). Caspase 3 signals
were analyzed separately from proximal. injury.

Merged images of Caspase 3 with Hoechst-stained
nuclei (blue)

Normal : non-treated group

Control : sciatic nerve injury+taxol (1.25 mg/kg)
+saline

BJT : sciatic nerve injury+taxol (1.25 mg/kg)
+BJT(400 mg/kg)

P : proximal, I : injury, D : distal

2. Taxol 2| 2= M= 24

1) phospho-Erkl/2%5 %3t Ay wjoF Al x| 1]
X|= o3k

’\34 HH"J A Ze taxolz} BIT ] & Ax2 A
£42] W3S 2AF}7] $18) phospho-
A $FE A9 Y. Normalv
F0 2 PAEY phospho-Erkl/2&
controlwoll A ZA 7+AE 3, BJT0.373 BJT0.5
T BERM AN #F AEE 2Tl sty
o] F7HE ok (Fig. 17).

-l> e A

ol A 44T

Normal Control BJT0.3 BJTO.S

o R R

Actin I ——————— (7 kDA

Fig. 17. Western blot analysis of phospho-Erk1/2
in protein samples of cultured cerebellar
neurons.

Cultured cells were treated with reagents indicated
in the Figure. Phospho-Erk1/2 protein is identified
as two bands at 42 and 44 kDa. Western blotting
for actin protein was performed as an internal
loading control. BJT (0.3) and BJT (0.5) indicate
BJT treatments with concentrations of 0.3 mg/ml
and 0.5 mg/ml.

Normal : non-treated group

Control : sciatic nerve injury+taxol (0.01 pg/ml)
+saline

BJT0.3 : sciatic nerve injury+taxol (0.0l pg/ml)
+BJT (0.3 mg/ml)

BJT0.5 : sciatic nerve injury+taxol (0.01 pg/ml)
+BJT (0.5 mg/ml)
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