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The sciatic nerve is the largest nerve among the peripheral nerves, and the damage to the sciatic nerve is caused by

mechanical and physical pressure. This is an important disease that consumes a lot of time and money in the treatment

process. Among them, research on relieving nerve pain caused by damage to the peripheral sciatic nerve has been made
efforts to prevent and treat this disease through various methods such as drugs, natural products, electrical stimulation,

exercise therapy, and massage. Existing treatments are not very effective in neurological pain, and countermeasures are
needed. Forsythia Fructus, used in this study, has been used as a therapeutic agent for infectious diseases and a pain
reliever for cancer from the past, and in past studies, it has been known to properly control the inflammatory response.
In this study, rengyolone, a physiologically active substance of Forsythiae Fructus, was administered to rats that caused

chronic left nerve pain to verify the pain relief effect. As a result of the experiment, it was found that mechanical pain and

cold stimulation pain were significantly reduced in the rengyolone-treated group compared to the non-administered group.
In addition, it was found that nerve growth factor (NGF) mRNA expression was significantly reduced and Cyclin-dependent
kinase 2 (Cdc2) expression was increased in the rengyolone administration group. This increase in NGF expression is
thought to be related to rengyolone's anti-inflammatory regulatory mechanism. It is expected that the reduced NGF was

directly involved in pain relief.
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fraflgh Ap=roll 2 w33k}l &1 (Djouhri et al., 2006),
AAA o 72 FX3LE CAiber/} A174HA % (neuropathic
pain)ol] 7]ofgtiar &2 1 tH(Ahlgren et al,, 1996; Staud
et al,, 2008). 217 o] sfuto|u} el oJsj|A] EA4f=H &
R Fate] maAE Al el Aol UEhtw, ol
A 2w Beld, Sed AT tE Nel F

QUSRS

(

F

7hehetar 4] 2l thHofmann et al., 2003).

&9 71 olsfstar, EIARI A moFEolv A=
HE dehe sEETREe ARl ekl th A
FAIN AFAES A0 W, ok Fo] W, =
< oS Ak W 5 v WS ol8ske] 7}
At 2= TESTEAE AASHY 2™ (Bennett and
Medicine, 1993), ©] & A17teF WS o] &-3lo] -F5k
w2 FELo] AuElo] 2 9Eer olgwlo] 5t
t}. Bennett®] ¥H3A Q1 9Pl 35 &(chronic injury model;

EUE =S5 ol A

o Wy e Aol A WA 217
ol Al FAFSHA sk Zlo=

2 THBennett and Xie, 1988).

290 99 FEE AT, B4 AL

Gyl
) = o
S 5Ho= 3= W s

CCI)e #3417 (sciatic nerve)]
el 45 71
By 58 50 &

O

ol dE & 7 , 717
A A= G A=l g ert Sk %._T:‘% A Ak
(Raghavendra et al., 2003). 9JollX= AEHY S5
zAst7] 9t W AAY] AAE S &5 ks
olH Al &HE T, lidocaine, capsaicin, S-$-2|, 374 A A

59 oFE Fof, gikskAlE ©]-8-3F reactive oxygen species
(ROS) AA, Hxe] Au)4 AAA=, vpxetez Wl
T AAAY 243} 5 vhRE S o &SkaLl vt
(Ziegler et al., 1995; Low et al., 1997; Ziegler and reviews,
2008). &7 FERHAA Ed Fo] ¥ T2 Il 3
2 ois TP AT S Tkl Hrleka glem, ARg-
He Ao VAA A=, W A=, @ A, AR
S TFSItH(Ahlgren et al., 1996; Decosterd and Woolf, 2000).
T4 S S 918kl NF-200, Cde2, NGF, GNDF,
Nrg-1, VEGF, IGF-1 & Bt QIAFE2 1|3 (Lee et
al., 2016), Z1 % neurotrophic factor= %%l nerve growth
factor (NGF)= 521 Hoshy F2teo] 448 £33}
FA0l FFHEA 3 (schwann cell)2] ©]5E E9} myelination
= FAAA 4 A ARl dddtiar dEA 9l
THHammarberg et al., 1996; Herzberg et al., 1997; Fine et al.,
2002). AIEwE O T 44 204 AMEEE dAR
o] HolapAelA 71 A Ql ATE of= T <l

Z~21 Cyclin-dependent kinase 2 (Cdc2):= cyclin B 7|
z E‘r‘ihm 736“’11 ofeto] FAstsh= Aow &
. 2002). =29 HZA A 0lA Cde2
733} L 01% S e e IR R F By s e
Aoz Weom Cde27b st Ee] T4 R o|FE
FAstete] Fa A Ews F= A

(Wuetal,, 2016).

& 3/(Forsythiae Fructus)i= $1:(Forsythia suspensa Vahl)
52 9437} (Forsythia viridissima Lindley)2}il 2]
= EFUUFIe] 2]Eo|tH(Lee and Keum, 1988). A543
o= FPFAE, AE2go] drkw delA glon v
3 A= ARGE A stk
75l elshd Al

2
H FEfel AAE Sl A AR
(Zhuang et al, 2018). At A7 A
= = 33l oy &
A B, aEja A B o] ¥tk
(Nishibe et al., 1982; Bao et al., 2016; Bao et al., 2017; Dong
et al.,, 2017; Zhang et al, 2018). 7 Aol Anle] A4
21 rengyolone™ 7FAEsEEdoA Aot AN
o dFAAte| BRI BT} INOS S AekrIZ]
Th(Lee et al,, 2019). H+ Fx8Ad A4 H S Wek oz}
B2 SR F5 AUsE 7 } ROS<]
SAZE To8ths dAgEel e ROS 2EL T4
Hayrt 4440 BAZE Ik $Fok(Fidanboylu et al.,
2011; Bachewal et al., 2018). & AF-A&= AuE A
MHEE A Al A S5 dshAl 8w AREH o]
Stk 7152 JAT ol giFk A= e vk gl
M o5 qfstaal ARS Adsgion 41 A
7} o] B Ao gt RadtaA}l $HH(Zhuang et
al.,, 2018).
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A Rl en, & RNA FEAQ] TRIzol*S Mvitrogen
(Carlsbad, USA)°l| 4] ONE-STEP RT-PCR Premix kit:= Intron
(Korea)oll A 7433t

=13

s B8 32 7Y

Pentobarbital sodium 55 mgkgs 74 W Y3t 4]
2 JAE 95l atropine 02 mLS SFARE & O
5 & 93 A7skal wetd o w Amsiqity #45
== 955 drlste] oF 2.0 em Ho] L= HA=A1A

o Wius WIEAA S B AVIE et AF
(ligation) 3} 1 THYoun et al., 2002). ©] & A| &3} =27}
T5E SER Aedte] 3~0 Aam BReka I &%

2 @ 5 el 5%A 7,

A Bl F WERANE 58 2203 A, 8

[e)
1,7, 14, 21l 2 AAlspink A 52 ok
7

G flol sES 5% 1 ASAI - vhe 5EkE S
= =Y SIFE S on, oAbl g H3]
HE-S-(withdrawal response)S X.7] ¢]3l von Frey filament

test (11.4 mN bending force)E 2 2|3} T Bonin et al., 2014).
A Ao A= von Frey filaments: % (HAS2 4=
wajeol]l 103] Ap=sfe] o] H3|wkg-o] SlgE Ao
RS2 RS

1S % (response rate) (%) = numbers of foot withdrawal/

numbers of the trials (ten)><100

2L2k=o gk TS AR ] 917k W2 acetone
spray tests ©]-83l3l o, 45 StiEld 5% Ao =
5314 FAE o]f acetoneS TZF ' F-Hd 7l
A3e- S8 Al they WSS F-3FSIcH(Vissers and

Meert, 2005).

HE-S- % (response rate) (%) = numbers of foot withdrawal/

numbers of trials (five)><100

%2 Sof W ME

701—

Ul
= w(salinew), 183l FEAEES wE2AIZ] - A

ol B o 6o
gy o2 K

ZZIM NGF&t Cdc22| &3

F RNAE 7] 9180 TRIzol® A1F 1 mLS AFE 7
o] A1 zAd Yi1 74 3}7](homogenizer) = ©]-8-3] Z
| F- thy Aol 53 7F X3¢k - chloroform 100 pL

A7¥etel oF 10~20% 3P E3stal AEollA 158 3F
S A7 TS 47C, 12,000 pmoll A oF 155 7 94 B
FoAtt w2]¥ total RNAE 23 5, primer, DERC water
Z12]31 ONE-STEP RT-PCR Premix kitE Y31 Masercycler
gradient (Eppendorf, Hamburg, Germany)E ©|-83}o 5%
skeleh ZF PCR Ab=59] 44 nluE flsto] 1X TAE
buffer= 1% agarose gel= Y=L well 3 2+2+2] primer
= 231 DNA gel loading solutiong 4]9]A] loading 3+ 5
100 Vel 7] 4= AAS3Ith DNA 227F 24 9
gel S ethidium bromide (EtBr, Sigma)® 43 & UV 3}
oA Eletaint. 2 Aol AHE-F rat NGFe| 9471 A
2 sense CCC-CGA-ATC-CTG-TAG-AGA, antisense CAC-
GCA-GGC-TGT-ATC-TAT®| 21 21, Cde2°] A7) ML=
sense GGG-GAT-TCA-GAA-ATT-GAT-CA, antisense TGT-
CAG-AAA-GCT-ACA-TCT-TC®|$1 2™, B-actin-> sense
ATG-GTG-GGT-ATG-GGT-CAG-AA, antisense TCC-ATA-
TCGTCC-CAG-TTG-GTSith.

X

(T

ol

ol

Sl

Z 2ol ok W3l Wilcoxon signed rank testS ©]-8-3}
o th& - Alololl A 9] H] 1= Mann-Whitney tests A&
skoith thE v 79 Kruskal-Wallis testS AF-8-3FaL
A} A © 2 Bonferroni's methodE ©]-8-3F U} 49 9]
AEE H gk A a £ TR BAIE A, 9]

TPy 00502 AAs T

AR AFSIHE
A5 eversion &S H
A & 5L VA8 A= 2
]

2 A A= 50%



Relative response (%)

_ .

T
> A

77

Y Z0
-@._. -35 -%
1 7 14

21

0
(

B Sham Saline

NNNNNNNNNY

N
-

7|1AIH2l ol E S0l thgt o= 0

o
rII
0[0

11.0 mN bending forceol| 4] WHE%= 7] A4 A=l gk
ko] 39 Al Ztol| whel A5 Ch(Fig. 2). Sham
T2 7IAARD Aol AL wkgo] fllen RNwHo|A]
von Frey filamentol] g+ 75 F 7Y Apoll ot ¥hE-1=
T 6258%A o} e T 21 Zoll Ht 41.92%% B
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Fig. 1. Responsiveness of mechanical and thermal stimuli to both feet. Both feet were stimulated to verify the induction of neuralgia. It was
found that the sensitivity to pain stimulation was significantly increased in the left foot that caused neuropathy on the 7th day after surgery.
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Fig. 2. Behavioral response to mechanical stimuli in neuropathic
pain model. A Response to von Frey filament is used as an index of
mechanical allodynia. Mean £ SEM. is the response in sham group,
in saline group, and in RN group. Significant difference compared
with saline operated group (*; P<0.05, **; P<0.01).
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Fig. 3. Behavioral response to thermal stimuli in neuropathic pain
model. A Response to Acetone evaporative cooling is used as an
index of thermal allodynia. Mean = SEM. is the response in sham
group (n=7), in saline group (n=8), and RN group (n=7). Signifi-
cant difference compared with saline operated group (**; P<0.01).
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Fig. 4. The mRNA expression of NGF and Cdc? in sciatic nerve.
(A) The mRNA expression of NGF (B) The mRNA expression of
Cdc2 After an animal sacrifice, samples were collected from the
damaged sciatic nerve and analyzed. **significant difference com-
pared with saline operated group (P<0.01).

WAEE7] A ZHP=0.02)3F o 2147

HEKP<0.01). 2755 o] e @%%&oﬂ‘i rengyo-
lonet= 71AIAQL o] AEol tiste] B5 AZE-S 71X
3 Jvkar AbsEnh

o] st A FEolA ‘%% Erﬂﬂ o & ‘?}%(Fig. 3)
S H Rengyolone ¢ # o}x|Eol gt
579 Aol B WSEE 59.62%5.0

kY
+
Y
7
S

2ol et 37.51%% Fom] gk e HATh(P<0.01).
HA] salinew ol A= 22 Al7]ell frefml gk Wbt glich
(P=0.35). Salinei™¥} RN*9] ¥ 1:o] o= 79 2}
g A8E7] A2KP<0.01)81d o 21970l L Zfo] 1

AXTHP<0.01). o]2]3t A= AHEZEER o)A
Rengyolonet Lo o7 Gty o|dEo| gt oA

A48 AhRITke AMLE ok & gl
NGF2t Cdc22| &8 Zdu}

RNol A 217 &448 fdst (320748 FHsta
£ wollA T3 F-91E AF ] mRNAE S5}
UHFig. 4. A, B). Shamv*2] mRNA &S 7|Fo02 tf2
o] TS ARl WS R EASHITE RNoll A
= NGF mRNA 3-8 Salinew-oll ¥]3lo] 28.1% ©f 27|
BAHASS & 7 AN SAXCRE g Apol&
K THP<0.01). Cdc2 mRNA 8-S Saline ¥} H]ul&}ko]
RNOIA] 392% “d5atalom A4 om folgh Afol

= B ThP<0.01).
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AR lete] F o B FUieE Zlo® Holw g
T ohd S 7|Rbol| o} Al Aol a9
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oA &5 Tl wet due] yeEPEd T skt
1 rengyolone®] &35 534 H7Fe} mRNA #4&
&3l Golrarzt kit Ay AdE AeEshd o
2t 1) A3HA 55 B A rengyolone o= A17EE
= BRI 2) A FF] AR A Al
A B= 23 A-0E NGFE] 2E Ax|¢F #eo] 9l
ol el gt @A) Aol tigk oy 74 57 X138
i QIARE ESel gk At EE vt glom
ofe]l tigk 7| A= A% Auet AAH FEA A
whe] 71271 & Aol o etk
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