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Effect of the Water Extract of Persicae Semen
on Promotion of Axon Regeneration

Jae Won Lee*, Jin Bong Shin, Goo Moon, Jong Deuk Lee', Jin Hee Won

Department of Oriental Internal Medicine, College of Oriental Medicine,
1:Department of Diagnostic Radiology. College of Medicine, Wonkwang University

Following CNS injury, inhibitory influences at the site of axonal damage occur. Glial cells become reactive and

form a glial scar, gliosis. Astrocyte-rich gliosis relates with up-

regulation of GFAP and CD81, and eventually becomes

physical and mechanical barrer to axonal regeneration. It is postulated that the astrocytic reaction is absent,
regeneration of axons can occur. And it was reported that treatment with anti CD81 antibodies enhanced functional
recovery in the rat with spinal cord injury. So in this current study, the author investigated the effect of the water

extract of Persicae Semen on the regulation of GFAP and C
decreased the expression of GFAP and CDB81 in astrocyte cel
expression of CD81 and GFAP. The proteins that separate

D81 that increase when gliosis occurs. Persicae Semen
| by ELISA method. Persicae Semen decreased the RNA
in whole cell were analaysed by western blot, and the

expression of GFAP and CD81 was decreased. In vivo, rats brains were performed cortical stab wound, the water

extracts of Persicae Semen were injected for 7 days, 30

days. As a result, GFAP and CD81 expression were

decreased in immunohistochemistry. These findings demonstrate that Persicae Semen decreases GFAP and CD81
expression. Accordingly, Persicae Semen could be a candidate for promotion of axon regeneration after CNS injury.

Key words : Persicae Semen, GFAP, CD81, CNS injury, Astrocyte
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GFAP(sc-33673)2}  B-actin(sc-47778)& Santa
Cruz Biotechnology, Inc.(Santa Cruz, CA, USA)oIA] FLI81%
om, CD81EH| (AMPl)=
TN, USA) ERE 7|50l dFo] AM&sixiry. DMEM2
Hyclone (Logan, UT, USA)olA] T3l AMSSINL, 71E} Al
Q=& Sigma(St. Louis, MO, USA) oA FRI8le AHS8I%
B A8 188 FES 18020089 7FE R EF
(Sprague-Dawley) & t+z AOIAL(HA)olA TSI 15
7 A @Fol B3 & g AE3I%
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1) Primary astrocyte preparation and cell culture
(1) Primary astrocyte preparation
A5 8AE Sprague-Dawley7] BFHE Lol wold] tl
AR} 2] XE JANA] IxHBSSENol il e HA B
T2 BA 22 A ol 312 750r flaskol] EE¥o] 10n¢o] =
T 1xHBSSE W 80rpmojjAl 102 H0t mukslict o7lol
0.1% trypsin0] :Thé.El 20me  IxHBSSES Hrisldl 2 BA1E
AMZ 22 u7tAl oF 10-205:7F WHISIN
c} ThE Olaﬁﬂ A4S Holi= primary cell& 10me pipette& 0]
23l BZiAl7] & 70im strainerZ 0]238} filtrationd} 33
E0$} primary cell® 800rpmollA] 52 &¢F A4
HEFI T 71 cello] 30m¢ astrocyte media (20% FBS,
100U/ m¢ penicillin/streptomycin, 2mM glutamin)g &L 75cif
flaskoll seedingStICE cellE2 3-4ol] HHM mediaE B}o]
Z9om flaskol cello] 90~100% X2rg Ao 0.25%
trypsin/EDTA (Hyclone) 2.2 Ath uieFsle] 48l 018313
(2} Cell culture
primary astrocyte cellS 1x10""*# 100mn cell culture dish

al
=
[=)
ASl,
ERo] BES 7R L

Filter&

i

co]EE . X
T - 013

o

3!

pueihld

ol seedingdl 3-410l] & WM cell cultureE media(10% FBS,
100U streptomycin/ penicillin, DMEM)& At 1l 45121 29 5-6
passage O|UY] cellEE HEol AIE3IACE

2) MTT assay
HNZ BESE TABE) 8l MTT assays AA15I3TH
Z iz 2ZE2S 10% FBSO mediad] 0.05%, 0.1%, 1%, 5%,

10% ST =01 o) 045m filterE 0] 23814 51Tt ot
2 96 well plate®] &} wellg} 1x10°709] astrocyteZ seedingBt
Zoll FHIE Pz 2Ue sTUR AzIShL 164171 vl dsIRich
e & #k RelolAd mediaZ & ASHI, PBSE SHH Aol&
t}2o] 5mg/mt 10 x MTT 8HE S well B 100p04 LT 3

7°C, CO, incubatorolA] 4A)7F wFSIGITE 4A]7F Fo MTT
solutiong  AALL, PBSE FHH  HojE  Fol 02%
acid-isopropanol& 100 B3 587 250 F T
UVM-340 microplate reader(EASYS, Austria)g O]&3}H
570nmofl4l EBLE £FoIrt

3) ELISA

% CD81, GFAP 42 cell-based ELISA
gog EZF5RICE & 9%well plated gF well & 1x10*
astrocyte cell& seeding ¢ Foll 10% FBSS] mediacl] =1 #k{=
ZRZEZ 045m filter & O18NA] S Tt 0.05%, 0.1%,
1%9 SEEE 16411t AelsIRirt thg mediaE HASHL PBS
2 3 M|F ThSoll 100ul 3.7% formaldehydeE 43204 10
B27b cellg AFSIBCE olF PBS+0.1%
X-100(PBST)O.& 554 33] Mo|%E T} PBST+1% BSAT A+
o)A 117} blocking FHIEE Th2ol 1z (1100
PBST+1%BSAcl 3]4dslal Aol 2417F MEISIAIL THA
PBSTZ 58A 33 A& ol 23} ek E(1:1000) S5
PBST-1% BSA of 3J4aio] d2eiAl 2417 AElsiitt. th=
PBSTR 2H A1 1L PBS Z 1 Ao & & TMB (Sigma-T0440) &
HGS 7} well & 100wl B 5EHE YIEE A7l Foll TMB
stop solution (Sigma-s-5814) 100ulZ ¥ISE& FAIAIZiTE w30l
FHAE 92 UVM-340 microplate reader (EASYS, Austria)&=
450nmof} A
4) RT-PCR
(1) RNA preparation
100mm dishoj] 1x10* astrocyte cell & seeding ¢t Foll 10%
FBSS] media off =01 0.1%9] #ki= FEEES 045un filterS 0]
g8A d3isle 16417 AMEIBIRIct thE PBSE oF M A2 =
o 1ml PBSE Y1 cell scraperE 0]831 cellS 4HBH
1.5ml tubeo] 71 Fofl 5000~6000 rpmofiA] 10£7F €14 el
Bl AENe W Il 7RIS cellof Trizol (MRC, USA) 1ml
£ " 4T, 13000rpm O E 587 94 2Elsidct 1 tie &
NS A FHol 271 02mlY] chloroformS W1 152 A%
2 RO EECIE TIS H20lA 158 WS AIHCH WS
T}A] 47T, 13000rpm Q& 1582 A4 Blole] 48N vks
Atk 2211 0.5ml9) 1soprophanol% w T zF 2o
HHoE A4 2Eg e 4ENE

iz FEE Xzl

celle Triton

EBT S AT

BHoLE TJo

>
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pellets 1027 Ll & DEPCE ALl =28 ZYE g 5%
olA] 1583 6] dEoll AME3IRCH, 501 RNAE 4 A7t
A 20T IS
(2) RT-PCR

9] vpHoz odojX] RNAo| ImProm-IITM Reverse

Transcription System(Promega, USA)& 0]EdlA] RT-PCRE =+

8 (70C 5%, 4T 108, 25T 5%, 42T 1A17% 70T 158) 3133

c} v HolX cDNAS) okl 9} 22 sequence primerE AlE

ol 2X PCR Master mix (Solgent)2 PCRE 43 (30cycle, 94T

15%, 60C 1%, 72T 1) SIATE PCR 48 A] X183t geneE9)

primer sequencege CD81 (5- CTG TTT GCC TGT GAG

GTA GC -3, 5'- TCA GTG TGG TCA GCG TAT TG -3),

GFAP (5- AGG GAC AAT CTC ACA CAG GAC -¥, 5-CTC

CAG CGA CTC AAC CTT C-3), GAPDH (5'- ATG GTG AAG

GTC GGT GTG AAC G -3 , 5- GTIT GTC ATG GAT GAC

CTT GGC C -3) o1t} foR) PCR productE< 1 x TBE buffer

ollA 0.1 ug/ml ethidium bromide’} Z8Ha 1% agarose geloll

TANEs AlZen d719s & Ad g ZAXolA e

o) 98 HES HlWARE) WREEE T Image 1570 (NIE

USA)E ol83dld 248 thg 278 Ja=E HElsid
5) Western blot

100mm dishol] 1x10* astrocyte cell& seeding &+ Fol 10%

FBSQ] mediaoll =Q1 0.1% #Z FEEES 045m filter 2 0]|&

SiA oS THE 164170 HEISKICE THS cellE PBSE ¢ ¥

A2 Zol, Iml PBSE Y1, cell scrapers 0|83} cellg 47

ghd 1.5ml tubeol] &3] Foll, 5000 ~6000rpmol|A] 105&7} 214]

2elslo] 4392 vl 7t QX"E cello] 2x protein sample

bufferg @1, 98ColA] oF 10827} &l the 5000-6000 rpmol]

A1 10 &7 A4EE] itk &3NS 12%~15% SDS-PAGE

gradient gelol loadingdld E2JA]Z] TFS nitrocellulose

membraneo]] transfer system(Bio-Rad, USA)E 0]E238}0] leiz]

£ ZHoJAlZE} (100 volts, 0.35A, 1hr). T}

membraned]] 17} antibodyE 22014 2417 AEI8E TS 108

A 23] TBS-TE 4.1, HRP7} 2%t Ho] e 2%} antibodyE 4}

2ollA 1417 BEE AlZE). 81 I TiA] TBS-TE 1024 33 A

11, HRP&} ¥}338k= DAB solution(0.6mg/m¢, pH 7.6 Tris-Cl, 3

10/ mé HyO)ell nitrocellulose membraneZ B}S A]7

1

nitrocellulose

6) Surgery and perfusion

180-200g% Sprague-Dawleyl =% E1F & ketamin/rompun
SE Bznid ¢ tig FIE @cl] $EE REA7L
th] Zgol 3mm 20191 GAE W Foll FIE oA B clip
o SoKltt e F 7days, 30 dayssQt iz FEEES
05g/kg BTOZ relol Tee FA) olgsl] BW B
ch &4 & days, 30 days7} A\t Zol| ketamin/rompun© & &
AulFska Aol PBSE BFAIZ) TS 4% paraformaldehyde
g sl aFskich ©ig HE HzsK 4%
paraformaldehydeol] W1 1-2907} THA)Z] & 30% sucroseo]]
ol 4°C of A BE3IQIct

7) Immunohistochemistry

HEY YHZAS microtomeS ©]&FI 30-35m FAZE
cryostat section g+ Fofl, 24 well platecilA] floating staining &}
%t & ZRZE BBSE F ¥ A, pre-incubation buffer (2%
BSA, 0.05% triton X -100 in BBS)Z 3027} HISA17] Tl 1A}
antibody(1:100~200)S 04% BSAZ T BBSol 3]435)) 4
204 2A17F WRIBPHA] 2ESAlZ0) THA] BBSE ZZIS 2H
M T HRP7} Z8ts]o} 9l 27} antibody(1:2000)2 0.4% BSA7}
E‘ajg BBSoll 3|435l] Ab20i4] 24]7F B} A|ZC) THS RE
£ DAB solution (Img/mé, pH7.6 Tris-Cl)oll H:0;( 348/ m)E &
7}aled ‘9)% 1711 PBSE MASlH a2 GAAY the ¢4
H RAE slided] mountingdlil cover glassE B2 the &
Z(Olympus, Japan)Q.Z THAZIO) ¥l g PAHSIGICE
8) EAAE)

EE diks B EEAE VEeH, 1§79 B
2t H1IE Y80A] Student paired t-testE /1A|G1H 2 EAA

o=

R4S 9 RASFES p<0.05T T

&

o

a4 3

1. #iZ FEE0] astrocyte celld] MZUEZ] nx= gt
W= FEE0] astrocyte cell?) MZMES oH HEg
O|X=7HE LolE7] 218) HA #iZ9 58 HolkAH UES

2 MIT Fek&y -r“t”oi A1) Astrocyte cellol] 0.05%,
0.1%, 1%, 5%, 10%<] sZol Wt HiZ 2EEE 16X AT
Zoll ENESE ’—f@ BI3iCt. MTT assayst 23 thiZ 258
0.05%sEolA 91%, 0.1%AA 90%, 1%ANA] 75%, 5%oNA] 60%,
10%0llA] 58%2] A MEEES BIrt olgt 22 A8 408
2 1%0]519] BEolA] astrocyte celld] A3
£ DAA Bes &0l g 4 UUrkFig. 1.).

Persicae
Control  0.05% 0.1% 1% 5% 10%

Fig. 1. The effect of the water extract of Persicae Semen on the
MTT assay. The admistration of the water extract of Persicae Semen showed
about 91% of cell viability at 005%, %% at 01% and 75% at 1%. Cell viablity was
decreased to 60% at 5% and 58% at 10% concentration respectively. Results represent
the mean + standard deviation(SD) of two independent exgeriment.

2. = F520] astrocyte cell?] GFAPZH ] n)R)= H@ak

Astrocyte cellell #iZ FEEE Azlsld sFol wal
GFAPEISio] od7) Wigleh=AlEe EASIc) i 2E2ES
0.05%, 0.1%, 1% T2 astrocyte cellof] 9}2A]7]31 ELISA
method& 018314 astrocyte cello|A] GFAPRIAZS Z£H519]
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A3 HhiZ FEZ 0.05% 5Tl A GFAPY
1%0ll A= 88%, 1%0A1= 95%YU S HYICE
E5 2 astrocyte celloA] GFAP

ARACHFig. 2).

1 96%
Aol
Al

j=

=]
48 2
il & ZH4

=

mlo o R

3}

persciae gfap

0.05% 0.10% 1%

Fig. 2. The effect of the water extract of Persicae Semen on the
expression of GFAP. The administration of Persicae Semen decreased tre
expression of GFAP. The date shown are the mean + SD of two independent experiments.

Control

3. Bki= ZEE0] astrocyte celld] CD81Elslol D|x|= &%

Astrocyte cello] #h{Z FEES HEIdl] skdHd wEl
CD81wWsI0] oA WHilel=XE 24Tl #i-S 0.05%,
0.1%, 1% &L 2 astrocyte cello]l B}S A]7] ELISA methodE
o] 8310 astrocyte cellofA] CDSIFSIZ it AeZd
I HkZ SEE 0.05% =T oA CD81Ers 66%31L, 0.1%01
/\1: 67%, 1%ol4Z 78%AUE BT 48 Ao Aol iz
astrocyte celloA] CD8IISIE FQl8HAH ZAAIAS
URACHFig. 3).

=X
=N

Fo

1o,
=

=
(=}

-1)

persicae Cd81

Control 0.05% 0.10% 1%

Fig. 3. The effect of the water extract of Persicae Semen on
the expression of CD81. The administration of Persicae Seren significantly
decreasec the CDB1 expression. The date shown are the mean + SD of two
Independent experiments. Asterisks cenote significant differences from the contral, @ **
K001, ™ p(0001

A= 8

=13

4. k= F&E0) GFAPS} CD819] RNA Wslo] o 5}
= ZESE0| GFAPT} CD819] uldlo] u| &= ¥EkS RNA
ZZojA A E UAF RT-PCRE AAIGIYITE A8 A3 GFAPY}

AA
CD812] RNA ko] ZATS 2018 & ¢

1%
o1

zk

e

5. k= $§§o] GFAPS} CD81%h
Bri— 20| GFAP2} CD819] diso)
BRFo|A] i X western bIottmg—o—
MZ=Ho] A1, ELISAIA 371 Att
= REZE astrocyte cello)] 21519
2] GFAPS} CDS1 2i3l0] ZH4she

1un

“1
1=
=
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015 - 91713
C l P . 100 #Conkot
onfrol Persciae i DPecsoit
CD81 g ¥
in L
s 60
£ %
GFAP 2 4
o
: 2w
< 2
GAPDH 0
0 |
o] GFAP GAPDH

Fig. 4. The effect of the water extract of Persicae Semen on
the RNA expression of CD81 and GFAP. The effect of the water extract
of Persicae Semen on the RNA expression of CD81 and GFAP. The expression of CD
81 and GFAP was down regulated. The level of each RNA expression compared using
Image J and documented Into graph.

Control Persicae
| JE ey C D 8 1
GFAP

Fig. 5. The expression of CD81 and GFAP after administration of
the water extract of Persicae Semen. Tre proten level was quantfied wih
immunblot method. The expression level of CD81 and GFAP was shown to be down
regulated.

NI
Fig. 6. The effect of the water extract of Persicae Semen on the
expression of CD81, GFAP at the 7th and 30th day. Al the protein

immunoreactivity (BD) at tre site of stab wound shows tre down regulation ccmpared
with thre control (A C). The wound lesions are seen at the controllarrowhead) and the
experiment(arrow) group.
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tenascin-R, keratin, CSPGs$} 22 X214 A
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A ARMEAES XA Yo ol SIELE UMY g
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2 guslel 179 ATES Wolske A %9 At
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UANYHE g AMShL AEAMEY U2 558
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2} GABA Il glutamine synthetase 50] thEXoln 4124 4

A EollAi= 0190l IS A ARIRY, cytokinin, M| EFARE

Ao 71EF B A ES) EAIAIEE WHErhT ‘aﬂmu}‘”“““
o] & HAMEY FEXCIMEC] GFAP: ME ZZChIZ
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