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Analgesic Effect of Syneilesis aconitifolia Maxim. Extract on
Animal Pain Model

Gil-Hyun Lee™

Department of Clinical Laboratory Science, Wonkwang Health Science University, lksan 54538, Korea

The aim of this study is to investigate the analgesic effects of Syneilesis aconitifolia Maxim. extract (SAM). We
evaluated analgesic effects of SAM on animal pain model. Male SD rats were administered intra-orally with SAM
according to prescribed dosage. During 7 days. After 7 days later, serum TNF-o, IL-1f3, and IL-6 levels were measured by
ELISA. In our experiment, administration of SAM decreased IL-1p, IL-6, TNF-o and PGE2 level in serum. Furthermore,
it was confirmed that allodynia was relieved in evaluation of pain behavior. It was confirmed that administration of

SAM reduces nociceptive pain by reducing nociceptive stimuli by acting as an anti-inflammatory drug.
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5 %‘% F2 A A= ]'/“Tr(C-ﬁber)-J %—’F’é%(A delta-
sl=

C—%’EH"’F 7](nocweptor)7P O‘ZP’S%i %“*i’r/\]ﬁ 5
o] 7]oJ S (Djouhri et al., 2006; Ahlgren et al., 1996). &
< ’d%“%%"‘é ‘&% (neuropathic pain), 31’ % (nocicep-
tive pain), 12|31, 954 &% (inflammatory pain)= &%
th o]F s TS A ol AFo=E Q) faEl
|77} RIZFEAE =7 SFo® thekeh S
(&%, v, 717 el okl = THWoolf, 2011).
A T A A=AAR1 71AA A=, E 5
B eligh A=l ofsl 22o] EdEW vt 32
Hk-g-o] dojtr}, WA Alardtel] EA]8}= phospho-

01}1 o|

fo &

lipase A (PLA)2] &/d3}%] o] arachidonic acid (AA)S 344
3}, AAF cyclooxygenase (COX)°ll thA}E]o] prostaglandin
(PG)Z A4 3HcKPardutz and Schoenen, 2010). ©]23F ¥4
ol &4 F-919 fFalFEAels zte] dojuyar,
TE&A S GA 7} wropA A, &Rk gt ¥
Els < YHETH(Dickenson and Suzuki, 2005). A,
E}ﬁbﬂ/ﬂ WASkE QIS 2EsE W
= A5 YHow AR, 7 WHO R non-
anti-inflammatory drugs (NSAIDs)© COX-29] 21-&
S AloJsla, Steroids AlE AQA> PLA 2H8-S A5}
o] B35 773t (Hunt and Mantyh, 2001; Mogil et al.,
2010).

2 Aol A AREE ol 7] -4t (Syneilesis aconitifolia
Maxim.)> =8}o] thd A &= 77h} ghdolA= 8
5, BP9, 98% 2 7] 59 ABAR AN
3} ThLee et al, 2009). of7]9-Ak)=o) thek 47 A=
F2FsH(Lee et al., 2009), SFH}o] 2 2~(Jing et al., 2012) 5©]
AT
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o719t WZkA thbe $ER $8¥3 9
A, @A) o) bR Ay BFRAAA FFe
sl g AE A9 gl Aol ol vg A
371 S ARl e, @ el ol ake
o ABRNE B AAsGOR, 2719 bt

Slol @ sk lenn o,

R

desE

A FES % 3 F(Sprague-Dawley) S &% Ako]dd
2~(Daegu, Korea)oll X &5 1Eokth 37]Egto] H&ds)al,
20~24T 2L&9F F/oF w8719 AT S FA
stA B Alse AHrEe] Fueilth 59 dE
of Aok 7kebA] o, FAass 7% d

SE 2EYAE FHAsleIi & ATe o] =
59 ¥ 33t Institutional Animal Care and Use
Committee (IACUC)9] w24 Ao wtel =333} th
sl TEael o9 o] 91 $(A2020-008)
Alak3iet.

FE29 A=

2 Ao AREE o7 ARES FAS|AL VAR
Aol A Aol ARSI o 7] 9-AhE o] & W
He Be w3 3 70% ethanol S-S AR S
109 FS 7kete] Efste] A-2olA 24A13F FE3L S

} 33]

(rotary vaccum evaporator, HS-10SP, Hanshin, Korea)d}*] &
Z(FD5525, Korea) A3l ol 582 1.65%%

Alotzt]

ELISA kit
ab100785, Abcam, rat), rat interleukin 1 beta (IL-1p, ab255730,
Abcam, rat), interleukin 6 (IL-6, ab234570, Abcam, rat)S A}
83131tk DPPH (2,2 diphenyl 1-picryl hydrazyl), N-1-naphthyl

ethylenediamine dihydrochloride, potassium ferricyanide, sul-

rat tumor necrosis factor alpha (TNF-o;

anilamide, Xanthine oxidase, butylated hydroxyanisole@} Griess
Sigma (Louis, MO, USA)Z-E] 74331t} In-
omplete Freund's adjuvant®} Mycobacteriun butyricum-2 Diffo
(Detroiot, MI, USA)ol| A G913+t

regent

DPPH (2,2 diphenyl 1-picryl hydrazyl) free radical &%
a2y

DPPH 47 #8442 4749 Molyneux (Molyneux, 2004)2]
WS Z43kI ) 2 < 10 M DPPH 500 mL$} o 7]-$-2F
UE3FE5 (001 mg/mL, 0.05 mg/mL, 0.5 mg/mL, 1.0 mg
mL, 3.0 mgmL)S 717t Ee 3 30i Bt ApFste] ®E
5%k U2 517 nmol| 4] &4 =E ELISA reader (VERSA,
USA)yE AF&o}Oﬂl SAsIth & AL 53] wEERgle
H, AApgoleS 100 X [(AEE ZEHLA TR ER
F4m5) x 100102 YJeRtE FAHET O butylated
hydroxyanisole (BHA)Z- 0.1 mg/mL-J FTLER Sl ARES)
At

Xanthine oxidase (XO) A& =&

Xanthine oxidase 2/d<> Newaz "'*H(Newaz and Adeeb,
1998) a1l =3It 0.1 M potassium phosphate
=N pH 7.5)° xanthine 2 mMS <1 7|2 | mLel
XO (0.25 U/mL) 100 uLo} 5% ¥ A& 100 uL s 7138k
i, hxdel= Alg Y oAl SFFE 100 pLs H7het

o] 37°CollA] 5837+ v-S-A)71 3 20% trichloroacetic acid
(TCA) 1 mLE #7}Fste] W3S FHAIZTE 3,500 pmol| A]
1531 AAlwtEsta 3Eos Akl AAdE uric acid®]
T4 E 290 nmoll A SA s

Reducing power &%

Oyaizu®] "W (Oyaizu, 1986)°] we} AJ&ed 1 mLol
200 mM 14+ 5N (pH 6.6) 2 1% potassium ferricyanide
Z} 1 mLE AEHE 713 U 50T 8 AollA] 20
7F RESAIA T of7]9 10% TCA €95 1 mL 7}3he]
5,000 rpmol A 1053 YAEE S 5 e Aol | mLo]|
S 2 0.1%9] ferric chloride 2 1 mLE 7}5to] &34
ELISA reader (VERSA, USA)E AH&-3}] 700 nmell

w5 Fsgor], AR AP FRE gt

ol

S 3 + Enflurane= /‘a]sgtf}
< QEZE Wy J?ﬂrxé 100 pL®] Complete Freund's
adjuvant (CFA) 4 mL& % '3]—0% HAAE A Z

CFAT incomplete Freund's adjuvant®ll Mycobacteriun buty-
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ricum 16 mg& E3IAZ] F- AR A 4 mLe}F EFs}]

2V sE A, o, AT el eAve

FEE 7 9% 0.05 mgkg, oN7]9ARHE AT o
& 0.2 mgkg, N7 ¢-AtE AT Fol% 0.8 mekg)O-E

27 7 ekee AT 7 =] BT FolRe
Yang et al. (2016)7} Jing et al. (2012) AT-& F=3sto] A
Atk F5ol gk 7 559 g3 JX|= A E
A2 galoz 274 2o 7 39 Fol Aslste] HEgk

AESGIT. 7 F 69 B o] SAnE FEE R

¥ F %%% JWV‘OU% %0“4 E‘ e =
TR HE dAe ¢ 2
A3k A 70C @At Basigivk

FeAEHARE 71AA A=l gk AA Bl o
AR skl om We-L ot ok V1A A=

{5
|

ol A% W, A4 A & A B BB AR

von Frey Hair (0.40, 0.70, 1.20, 2.00, 5.50, 8.50)2 ©]|-&3}¢]
A7 AFOlZ up & down W o® WEbe A= 7L 5
50% 3395 A8l
WYAp=ol] gk %%ﬂﬁ%ﬂw—i OE 2 $ FHa

ol ike] SHAAZE 7K F, 99% oA ES F wnjet
g e 23 5 T3 vebd w7k 9] A

w2 A

=748} th(Lee et al., 2022).

ra

US4 AfO|EH0l0] 24

TE A F HE AR E 3 @S AR ol %
sl om AL AA7kA] 70T ¥gael] Raksiict g
A4 AL EFFQI(TNF-0: 25, IL-1B, IL6)2] 5 %2
ELISA kite] w74

o

o

S 2|

B 2% AIE-2 HiH(mean) + FFH 2 (standard devi-
ation, SD)Z FAISI 3L AT 7+ B &Fo]= Kruskall
Wallis test® -fr2]4d-& €1gH $ Mann Whiteny U-testS
o]-g-ate] A9 AABIGTE P<0.05 Gl o489 o
5 ASssith BE S 412> SPSS (statistical pack-
age for the social science) version 18.0 322 “1(SPSS Inc.,
Chicago, IL, USA)< ©]-&-3to] #2433t

o wheh 43S Aol Z4erh

100
) i
80
70 L =
60
50
40
30 i
20 "

10

0

0.01 mg/mL 0.05 mg/mL 0.5 mg/mL 1.0 mg/mL 3.0 mg/mL BHA
0.1 mg/mL

Radical scavenging activity (%)

Fig. 1. The DPPH radical scavenging activity of SAM extract was
measured. The scavenging ability of all extracts increased in a con-

centration-dependent manner. The data were expressed as the mean
+ SD (n=12).

Z I
DPPH free radical 27 &% Za}

o)) 7] 94 }E(SAM) %%%oﬂﬁ DPPH radical 75

Aotk N7 E FEEA radical 275
=5 %+4%7<42§é S7kekl o, SAM FE&
0.01 mg/mLollA 19.15£1.81%, 0.05 mg/mLellA] 3228+
2.28%, 0.5 mg/mLoll Al 58.1613.59%, 1.0 mg/mLll A 71.80
+3.10%, 3.0 mg/mLollA] 73.58+2.59%¢] A4S WAt}
ATl BHACIA = 92.524235%9] E4S Bt
(Fig. 1).

o dlo

-ﬂN‘ JlN'

Xanthine oxidase (XO) Aslgtd =4 A}

SAM —7‘”%%3 0.01 mg/mL, 0.05 mg/mL, 0.5 mg/mL,
1.0 mgmL, 2 3.0 mgmLe] FE= 2g]ali X0 A3
P45 =435 THFig 2). 3 mg/mL ¥ SAM FEEo]
Aol Asigo] 61.25+132%2 7P wom, Fddx
9] BHA (75.92+1.51%)9} frAFsE 2215 ®B.It) Nitric
oxide 275 GAl FEE FRJTH R Tl A

o] A3

Reducing power 24 Z1}

998 74zte] AEsEolA 9.18+1.02% (0.01 mg
/mL), 15.5841.35% (0.05 mg/mL), 24.5242.08% (0.5 mg/mL),
55.69+3.52% (1.0 mg/mL), 62.10%+3.17% (3.0 mg/mL)°] 1.2
o, FAUETAME 92.09+1.02%2] FUES Bt
(Fig. 3).
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TES
S8 27187, AL, L BEHIE AN
Qo] e TS Aol BEAATHAAY #
88%, 557§ & 4870A)) (data not shown). Table 1-2

Q1 Aol g BERll vla Astolr),
kg CFATAlA 69§t frAkSH 3] Withdrawal
threshold #+< 7HHoH, the &5 293t o7} WAy
319ITH SAM 0.05 mgkg 3UAM-E] CRAT3} E7%)
o2 {ogt zlolE K. 2 1(P<0.05), SAM 0.8 mg/kg"
QAL 194N o7 Aol wols] A%l
(P<0.01).
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ok
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a4
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Fig. 2. SAM extracts were treated at concentrations of 0.01 mg/mL,
0.05 mg/mL, 0.5 mg/mL, 1.0 mg/mL, and 3.0 mg/mL, respectively,
and the inhibitory activity of xanthine oxidase (XO) was measured.
Nitric oxide (NO) scavenging ability tended to increase depending
on the concentration of the extract. The data were expressed as the
mean £ SD (n=5).

Table 2= YAF=ol tfgh FES] WH-gA| Tkl tigh 4
F}o|t}. SAM 0.05 mg/kg-2 4L

T3} F2)3k 2}o]E B THP<0.05). SAM 0.2 mg/kg 2}
SAM 0.8 mg/kgi 2 CFAZ} Blulsto] 4 x}o} 2 A x}4-
B f23t 2folE Ho|7] AJZFSFTHP<0.01).

HASY AO|EFQI

2y 2yt

g9l IL-1B, TNF-0, IL-6 ¥ IL-1BE ELISA {2
o]-g3lo] =43} HFig. 4). CFAT IL-1B, TNF-0, IL-6 =
A Axb= 7H2F 121.3847.95 pg/mlL, 206.71+12.17 pg/mL,
81.52+891 pg/mLo|H, “/dd)ztel v]a|x] d3s] 57t
o] AeS & 4 gtk A IL-1B] 9 SAM 0.05 mg
kg, SAM 0.2 mg/kg, 123 SAM 0.8 mgkg 2] &
7} Z42F 71.5843.68 pg/mL, 41.12+2.65 pg/mL, 23.89+

-
B o @ o
o o o o

Reducing power (%)

N
o

0§

0.01 mg/mL 0.05 mg/mL 0.5 mg/mL 1.0 mg/mL 3.0 mg/mL BHA
0.1 mg/mL

Fig. 3. The reducing power was 9.18£1.02%, 15.58+1.35%, 24.52
+2.08%, 55.6913.52%, and 62.10%3.17% at each treatment con-
centration. The value after treatment at a concentration of 3.0 mg
/mL was most similar to the positive control group. The data were
expressed as the mean & SD (n=5).

Table 1. Effects of SAM on mechanical allodynia in adjuvant-induced SD rats

Experimental Withdrawal threshold (g)
Groups 0 day 1 days 2 days 3 days 4 days 5 days 6 days
Control (n=12) 18944501 18014259 17404308 17294307  1827+4.10  17.854360  17.68%3.71
CFA (n=12) 7714120 7584081 7294077  7.55+081 7014072 6304089  6.07+091
(Snf}/lz;"os mgke  7o1k101 7904100 8584257 11214202 11874099  12.50+120"  12.68+0.70"
(Srfil}/lz;).Z mg/kg 7.70£0.60  8.19%1.18  10.80+£0.88"  11.90+£1.95" 12.70£1.58"™ 13.09+1.51" 14.50+1.81"
(SIQMIZ;)B mg/kg 7404124 100142.58°  1345+1.62" 1408£130" 15.10£155" 1680+144” 17.614097"

Abbreviations: SAM, Syneilesis aconitifolia Maxim.; CFA, Complete Freund’s adjuvant group. Each point represents the mean + SEM.

*P<0.05, **P<0.01 compared with the CFA group
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Table 2. Effects of SAM on cold and heat allodynia in adjuvant-induced SD rats

Experimental Duration of withdrawal responses (sec)
Groups 0 day 1 days 2 days 3 days 4 days 5 days 6 days
Control (n=12) 80514470 82104480  8058+4.11 82104303 84104505  80.56+4.08  82.09+5.01
CFA (n=12) 61014562  60.1845.10  63.1146.09 62174595  61.0043.13  62.1844.01  63.81+5.02
(SH‘A;MIZ;)'OS mgkg 6104308 65074510 65194555 66044590  72.184420° 75.104382°  74.0142.98"
(Srff}/lz;"z mg/kg 60774561 64104370 64984351 65814277  T3.004325  77.1042.60°  78.05+3.01"
(Sn‘iMlz;)'g mgfkg 63524511 66104500  71.2243.03°  73.084227°  77.1942.08" 79.90+3.66" 81.08+4.117

Abbreviations: SAM, Syneilesis aconitifolia Maxim.; CFA, Complete Freund’s adjuvant group. Each point represents the mean + SEM.

*P<0.05, ¥**P<0.01 compared with the CFA group

250
T\EJ 200
g
< 150
o
®
£ 100 -
8 ** I S *
§ S0 *'* *k *L* % ;
I NI \
o ~MNEIF N =N
IL-1B TNF-a IL-6
O Control BECFA SAM 0.05 mg/kg

O SAM 0.2 mg/kg @ SAM 0.8 mg/kg

Fig. 4. Serum IL-1f and TNF-o were decreased in a concentration-
dependent manner by SAM extract. Pro-inflammatory cytokine in
treat groups were significantly lower than those of the CFA group.
*P<0.05, ¥**P<0.01, compared with the CFA group).

1.50 pgmLol$lom, FroEA o FoJ 53t} TNF-u
= SAM 0.05 mg/kgi(81.14+4.01 pg/mL), SAM 0.2 mg/kg
T(51.63+5.55 pg/mL), 18] 3L SAM 0.8 mgkgi(39.95+
3.88 pgml) FEo|g oM, Alo]|EFLQl GA] SAM —%%%
FEOEH O R TS & F AUNTE IL6 A F

A o= A4Sl om, SAM 0.8 mg/kg:‘LL(SO.SIiZSS pg
/mL)ARE FAH O R {8 xfo]E KT

28l s
a7 Aasiglon], A% A3 HAAFER
o] =
T T

Fealtol

BRI AP
U] Ads AuEazt gk oy A F
e A=5Y kst =4 A
AHgose S8sh=t Bol o&5aL vk AA=Z 9
2852 free radicals A7 8 A9 w3}E A
sz 288 shofal A Qo (Sekhar et al., 2023), 5=
St free radical®] A7+ Q1A U A3} ~EHAE A7
AA A5y #AE 23 Amde g7t vk ¢y
2] 9JtH(Conner and Grisham, 1996). ¥ Aol A] o} 7]-9-4k
U-E-9] radical scavenger AlA%-2 3.0 mg/mL 47~ £
oA AU ETI vk s Hlon o= A <
TH(Krasovskaya et al., 1989)2} A+ A3} o|t}. Xanthine
oxidase™= xanthineE tHA}5}4] uric acid, oxygen free radical
sk, A% oxygen free radical= AUj2] Aks}#|
sk oF Ad Agh 9 w3t Fo ¥<lo]
T (Muriel, 2009). W2}4 Xanthine oxidases #] 3}l 3}H
free radical 2430 oA|H o] =3}, A= 9 Fakst =
o] g39E 7|tf& 4= I THChambers et al,, 1985, Burrage et
al., 2023). ¥ Aol 41 2] Xanthine oxidase *3]2Hd-2 of
7 FEE w9 vlEste] STkl o, o]
g A3E Ediw kst 28l o3k ASAEE
gall = o 3Uvk DPPH radical 22752 Hlade] 2l
o A #AHo 9}2“1(Bowen-Forbes et al., 2023) off

LA & AAY

< B

'é‘
2= [e)
= T
2

22 08 mgmLe] &
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4 £% 4] 934 32
WS, BAHoR fuE Fol ARANE ws)
3!

o O
52t} (hyperalgesia) ¥} ©] 2 -E

7] $1ste] 8 (allodynia)S &
ol5= W o] A5 o]- 8531 QUTHLu et al, 2023). -
Tol A= Aol gk 3]9]9kg-& 54383 M, filament

o ol3) WA ol WEL AYHORE BHS 4UY

= =

G ghz ATeIN Bo] Sl s e v
(Bonin et al, 2014). ©]dE & 2 YA}=l A E
WE]7) witel] opAlES 83 AR S Thste] 39

W35 S4B Filaments ©]-83F 7| A4 o|dF A
A} A= CFA i Aol BE AT olA] von Frey
filamentol] HHE-3lod =2 IX| kS 7FA S 1k (data not
shown), CFA it Fol= filamento] E354Hs G X]gko]
g ) vlaste] 154 o

& ol Asuheel ofs) i) F5 RIzts)

A7) ol ghal Ak oA e 7

F el F 7k TolA ko] 30 Azl S
s Aow Hol $F Husddt 45T A&
o 4 Qe B3 6ol Ao] mE FE9| o]

SSWS AA] ghel SANCR fFofstAl FTFFATHP<
0.01) (Table 1). YZ}Ab=rell oJ gt 3]Tnkg-o] AvE W
(Table 2), ZAWHA o5 7|AA o]dFe] o3 T5¢st &
ol Bl = @t g@eks & 7 ATk SR off7)
b 0.8 mgkg Fowel A= st S5 AT &
7} 98-& stolE 4= 99}

= a TTOAMRAR

Falak Aol bzl Ak AErh sheEa e

215 35A1717] 913 Aol WAs=, ¢
o

2y
o] BAME R JZEASo

olo [N

g5t g dSmZIEAES /83 1 tiSchaible

and Richter, 2004). ©]% bradykin®} Ao E7}19] /3528
o] a7l s STHIXITh dSiiEd T IL-
1B bradykinin ~8AE #3HS F7FA]7]2 bradykinin
2 grES ST o] dIARHEES tHA] IL-1p2}
TNF-0.2] mRNA®S] &S F 7R th(Ferreira et al., 2007,
Schaible and Richter, 2004). & 7= HHAFA ALl EF}H
QIIL-1B, TNF-u % IL-6)°] 5= ®slE F25to] 5t
ol AAA ef7] Ao dFskst avE dretal
2} &} tHFig. 4). 23 23} IL-1p$}F TNF-a 5+ 712 Afo]
E7RIe] o7 gAtE FEE AT FolwolA it
I} Hlaste] SAH O FosHAl AstEe] UeS &
VLH(P<0.01), 9 A ASNE Fadt TSNS

(A
od.
ol
o
=
X
o
2

1_5}
iﬂ% 7]‘%‘}23 lEer—o‘ﬂo 4 'aapt dvks AME
T AAT FHFol= FHE R WE 59 ey
H|2HRo|=y FASTAE tlalste] AAdEdS K
glo] el Al 283 4 k= A77F 2 2H(Simon
and Evan Prince, 2017), 7] $AE% 12k oJghs- &
T S Aolgt FF 7tk HT AgEel B F
I 250 HEAAed ZAste] A ABAY 25 A
zl

49
r o
i
i
otk

- o
¥ 0 @
IF et ofy

1N
oo [

sadel] i A7 2ds] AP ee L
= o, A drEs eve FEee W dT
I - Hstavel g Aol Basiia Absdnh
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