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Abstract — Traditionally, the thorns of Gleditsia sinensis LAM. (GS) have been used for the treatment of various types of can-
cer and heart, skin, vascular and inflammatory diseases. However, there have been no reports on the antinociceptive or anti-
inflammatory properties of the thorn of GS. The present study was carried out to evaluate the anti-inflammatory and anti-
nociceptive effects of the ethanolic extract of GS (EEGS) and its sub-fractions. The administration of EEGS (500 mg/kg) or
its butanolic fraction (50 and 100 mg/kg) reduced the frequency of the acetic acid-induced writhing reflex in mice. In addition,
the administration of the butanolic fraction of EEGS (50 and 100 mg/kg) prolonged the latency of reaction at the hot plate in
mice. The butanolic fraction of EEGS also inhibited lipopolysaccharide-induced nitric oxide, prostaglandin E,, and tumor
necrosis factor-a production in the RAW 264.7 cell line. These results suggest that EEGS has anti-inflammatory and analgesic
properties and is a potential therapeutic for inflammation and nociception.
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ZZYAN(Gleditsia sinensis LAM., GS) (3}, Leguminoceae)
= =, T Tl AR i BEe = 27l vt
Ale & Buk oy, A3 S 9 RAs d3ds 95
A A% 5o x5 AHgHo] gt wd, 247 25
S LPSE F=¥ NOAAL, thAAIES] iNOS 2, B]ghA|
ol 93k oA A o0 hE oA B 2 Tt
2kg- 5ol Barso] 9o Y zzixle] NEES 2 I
T G52 dAZIA BarEe] A it Pilot studyol Al
RAW 264. 7M1 22504 272EA}e] oeke 55 (EEGS)S]
AHT 28-S HAsIgl o, 2R dekE FEE B
oflel o1 B EINAME FHT 5ol YepbeA Els)
Atk & AFAES EEGS #389] 495 a5 Hriet
7] 93t RAW 264.7 A|EFE Ag3ton, Uz &
Zo ek JE 852 Hrksh] Y814 acetic acid® %=
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¥ writhing testE AASFR O™, 534 5ol e XF
%S W7rel7] $18k] hot plate tests AAlataATE

ME X W

SE ¥ AMEME - 72 ICR mice FF 25-30 gy £
2l (@FHRS AL)elA Frisieitt. Mices caged 5

) ARSI e, &3 2242 AHEl —1%8}912“1
Fok F7] 12217F (F7F: 07:00-19:00), &= 23+1xC, 5
60£10% =718l ARSsIlt). Tee] 212 9 fA1= The
Principle of Laboratory Animal Care (NIH publication No.
85-23, revised 1985) ¥ A s|dista FEHE A wh=t
EREEICS

Indomethacin, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT), sulfanilamide, % lipopoly-
saccharide (LPS) (Escherichia coli, serotype 0111:B4) 52
Al 2F2 Sigma (St. Louis, MO, V]=1), Dulbecco's modified
Eagle's minimum essential medium (DMEM), fetal bovine
serum (FBS), penicillin ¥ streptomycin- Life Technologies
(Grand Island, NY), prostaglandin (PGE,)¥} tumor necrosis
factor-a. (TNF-0)& ?13l7] €18+ ELISA kit= R&D
Systems (Minneapolis, MN)ol|A] Z}2} —TLHHE}@E} 0E 2
Aok gud e HAY S Aok ARSIt

ZZAFE M A9 A FFAIA Y ske] 73
St oFgtlst ghefstat el S age] s
o} 2188 2139319t} (Voucher No. KHOPS 2009-15).

FEE9| M= - 7= 60°Ce] 82404 <A FA)
1081 3F2] 70% ollehE=2A7H 28] FE300tt. oleE: &
=2 oAel] 5 F, 54 1x83 E} (model FD-5N;
Eyela, Tokyo, Japan) (|8} #47%=5 EEGSE A%,
£ 82%). EEGS®] 232 Fig. 1% 7\;01 Z18) et o,
EEGSE S/l o 2A17F F<t F4kE: ol 28313
o} A 82 wEale] B4 AxsINoH (781 0.39%),
ZREIE, oldoMlHolE, Fehe, & F9% 72 WY
oz AxsArh 2+ Y9 &2 7H2 0.06%, 0.24%,
1.86%, 2.05%3At}.

MZHjQF W MTT =8 — RAW 264.7 macrophage |3
F= A 2L (’\i'i O ZHE dfloeH, o] Alxs
10% FBS<} 314 = (100 units/ml), streptomycin sulfate
(100 pg/ml)e] 7o) wiAloll M Al Folle AFdEES A
231, 5% CO, 2A<] 37°C 2] AfuloleiolA njst
Atk MTTE A E54E& Hrlsket] AMEe WEo=A,
AE (5%10)E 96 well platecl] A 10% FBSE &3t
100 pl DMEM iAol wj Fatm, 2417 &, o 2] FE©
EEGS &35 93t} 48217F %, 50 wie] MTTS H7Fskal
2 B F71E W MhAE AL, A
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Gleditsia sinensis LAM. (3 kg)
l 70% EtOH

Powder (245.25g)
I Hexane
H,0 layer Hexane Fr. (11.75 g)
I Chloroform
H,0 layer Chloroform Fr. (1.93 g)
| Ethyl acetate
!
H,0 layer Ethyl acetate Fr. (7.28 g)
| BuOH

H,0 Residue (61.48 g) BuOH Fr. (56.18 g)

Fig. 1. The fraction scheme of the thorn of Gleditsia sinensis.

2= = formazan blue= 100 pul DMSO°I =93t} Optical
density= microplate reader (Perkin Elmer Cetus, Foster
City, CA)NA 540 nme] 3o 2 2315tk

Nitrite M2 — A3 vl FA o] A= nitrite= Griess RF-S-
o 23 NO AAe] A H2A =2A3cE? Asupae o
oFsPH, 100 ple] A3 vikelol] F&<] Griess reagent [(5%
(v/v) phosphoric acid®ll <1 1% (w/v) sulfanilamide®}
0.1% (w/v) naphtylethylenediamine-HCl 55)15 o] 10%
7k A Lol A w3l microplate readerollA] 540 nme] 3}
o ZAsITh AT W FA S blank=® ARE-SFATE.
EEGS 8] 802 AXAEE nitrite?] Y- sodium
nitrite®] AlthE]Aol] ©]gt standard curveg ©|-8-3td 733t
Ak, FIUELOZ= INOS SAAR] L-N6-(1-iminoethyl)
lysine (L-NILY& ARS-31 ).

PGE22t TNF-02| &2k — RAW 264.7 macrophage A3
= 127} 9t EEGS 230 AA2 a3, LPS (1 pg/ml)=
24X17F & 54 F=3199 ). Macrophage Bl82] PGE,
9} TNF-o. &%=+ ELISA kits o|-8-3f] A=Fslrt. PGE,
A QA Ao FdETS AdH COX-2 AAAL
N-[2-(cyclohexyloxy)-4-nitrophenyl]
(NS-398)5 Ag-3t3itt.

=& FE writhing test — Z4F f-= writhing test= 7]
F =10 WS Ak WAsle] AAsknh Y 2aked (1
%, Vv)yS k2ol BAReIstaL, ke 2t ARt
Ho|R] FLE o] A& £ AloA] 7hedlel YA, 20
27F writhing S8 S43ISTE h-2e 24 715
A7 el 10% Tween 80 solution (v/v) (=), EEGS
(62.5, 125, 250, & 500 mg/kg), = HFEHE B3 (125, 25,
50, 2 100 mg/kg) X+= indomethacin (10 mg/kg, 44 ©l
Zhys 27 AT Folsislth

Hot plate test — Hot plate test= 55+0.5°CE =&
3273t hot plate (IITC Inc., model 39, CA)ol| A A A&}

methanesulfonamide
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ok B2 hot plate 1] 3L RS FAY, TEA
v Axshed Al AR 88t vhele A 1A
ZF 7 10 % Tween 80 solution (v/v) (YZ<), EEGS
(625 125, 250, & 500 mg/kg), L F-E-& £3 (125, 25,
50, 2 100 mg/kg), indomethacin (10 mg/kg, <443 o

EE A

iv_f}e‘ 4zt 74 o8l

EAIXME] - AE7E mean £ SEM. 22 7|30,
7} H]3E one way analysis of variance (ANOVA)E ©]
L319.0m, Felido] UE 74 Student-Newman-Keuls test
£ ol&3t AFAATE Frold HE= P < 0.05 <50
Al e,

An 9 g
EEGS 39| 4935 852 i‘rdr‘s} ] $18td, LPSE

=% RAW 264.7 macrophageX] NO, PGE, ¥ TNF-a.2]
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ARES 24t AEE 2447F B2 LPS (1 pg/ml)S
Aglsh7] el 1417F <t EEGS= x%im s om, AlE
£ vk iR E 4431 NO, PGE, 2 TNF-08] §&&5
SA 33T EEGSA 3] FollA TEJ% H3o] LPSE

=3} NO, PGE,% ) TNF-a¢] A4S 7P Zo] #5159tk
(Table I). Z&u}, EEGS®] F-8H2 #-3)9] MTT assay4d 7}
221G, S YUERo] FEhE 8] Alx 548 UE
d T S Ylshe AR 35 AT Qg Rl
2 Alsdr).

24 §919] BRI B ] PEE sl H
20l X writhing reflexS Q.o71thY B A72E2 EEGS
7} writhing reflex®] 3155 ZAA7]E X]] o715 21

st Al etk Ad Ad, A xRl =E ARES
indomethacine thZw+3} B3t writhing?] S1+E <]
oz ZHAAZ O™, EEGS (500 mg/kg)s writhing®] 3
2 go|doa 7HAAZT (Fig 24, P < 0.05). 3, 2

Table I. The effects of each fraction of EEGS on LPS-stimulated nitric oxide (NO), prostaglandin E, (PGE,), and tumor
necrosis factor (TNF)-o. production and on cell viability in RAW 264.7 cells.

C 5 (ug/ml)’

Fraction
MTT NO PGE, TNF-a
Hexane 105.12 + 4.6 51.93 £ 1.8 1185 £ 2.6 68.58 + 0.9
Chloroform 13525 £ 5.3 105.13 + 2.2 209.85 + 3.3 65.16 = 0.8
Ethyl acetate 168.27 + 6.6 96.6 + 1.9 15352 £ 2.5 70.85 £ 0.9
Butanol 72.14 £ 3.7 40.72 £ 1.5 6322 £ 1.8 17.07 £ 0.8
Positive control 1525 £ 3.1 795 + 0.3

RAW 264.7 cells were pretreated with EEGS for 1h before LPS (1 pg/ml) treatment.

A dose of required for 50% inhibition

(ICs) on cell viability and production of NO, PGE,, and TNF-a, respectively. Cell viability after EEGS treatment was assessed
using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. As a positive control, L-NIL was used for
NO production (WM) or NS-398 for PGE, production (nM). Data are expressed as mean+S.EM. (n=3).
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Fig. 2. The effects of the ethanolic extract of the thorn of Gleditsia sinensis (EEGS) in the acetic acid-induced abdominal writhing
test (A) and hot plate test (B). The frequency of writhing was observed for 20 min at 1 h after drug or vehicle treatment. The
latency of time at the hot plate was observed 1 h after drug or vehicle treatment. Data are expressed as mean = S.EM (n=10). *P

< 0.05 versus control group.
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Fig. 3. The effects of the butanol fraction of ethanolic extract of the thom of Gleditsia sinensis (EEGS) in the acetic acid-induced
abdominal writhing test (A) and hot plate test (B). The frequency of writhing was observed for 20 min at 1 h after drug or vehicle
treatment. The latency of time at the hot plate was observed 1 h after drug or vehicle treatment. Data are expressed as mean =+

S.EM (n=10). *P < 0.05 versus control group.

A= dol| o8l F==e T2l tigt EEGSY] %
B5S Yol ] 918k hot plate tests AAISFATE S

ZF+o 2 AFE3l indomethacin® T F23} W] W3}k hot
plate ?JollA At]= AI7HS Feldo=z JS7AF 2™, EEGS
T 2E &34 hot plate #JoA AtlE A7 o3
%7%] At} (Fig. 2B, P < 0.05).

A7 EEGSS &8 A3E vl =, EEGS
-4 3 Eof g3t M5 a3E 24F S writhing reflex
test® hot plate testE E3}] E15IaLA} 319l EEGSS]
38 F Heke 23 (50, 100 mgkg)e] 23t vlws}
Z210 2 {3 writhing?] 318 FoXo 2 7HAA
Zth (Fig. 3A, P < 0.05). 28}, th2 32 writhing?]
B5E folF o THAATIAE B3It} (data not shown).
TESH, hot plate testoll A EEGSe] Fehe E3&<] (50, 100
mg/kg) THZl H]51ed hot plate $lolA At AR &

f

e

¥

N

4
_[\1

,EI

2 A

o]Hq oz F7MAATH (Fig. 3B, P < oos) ol&j 8 Az
ZZIA} F2E 9 HELS B3lo] 943 AE 28 7
T Y A omart

Bz, WS T o2l oA Z3
9lom 1=K=1 N2 ANEA L FdZ=A|9] sfato] AAs] &
TH 3L %Wr.”) AL olHg 1EA Ao Tt
Aoz AAR I glom 319 7 222 Rosmarinus officinalis,
Amaranthus spinosus, Achillea millefolium, Artemisia vulgaris
ol d#A e

B AFREL jn vivoollA EEGSY] X% 52 39l
Atk 2474] 35 2 BEAOIAS] AEEAE 32
7] $15je], 2714 4% 222 2 g3lgich. Sk hot p

x]-_&__ o]:7] -61- e
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testo] 22, I TF2 SPh= &4 R writhing testQ1 8], A=}
= 7R AFaHE FRlske Ao, $ak= Ux
270 AEFHE Folgls Aot} B Arse
EEGS7} Z4F - writhing test®} hot plate testoll Al %1
9= 1/}15}‘411 NS RASFATE 3, in vitrool A
EEGS &+ &9l tigt JdFa74E Ielsiint. viS &
ol s FEhE 28] ot £ MEEAEE v
WA, EEGS®] 4719 78] FollA] FEhE F-2lo] RAW
264.7 cellelA] LPSZ %% NO, PGE,, TNF-OL«] A3 o
sl 7 w2 1C, & HERARIT. ol#g A3= EEGSe
cytokineS &S AFORA FHT TS HEhhH,
stebe T 2 2= 93 F5ol tistd 1lE A= o
ERllE Zlo2 Wol, EEGSY| #&& 292 5 3 Ix
AoM o] Jg g3E 25 e 35S SRlsiTh
27 AF Yol A5 AkS x3she thds 4
Slo]] ARgEo] Sk B A7e 27410 5 A AMgo]
st & ZASE AABT Yol= dlol] 2 227} Ut
kA, ZZAJol| = oleanane® saponinsd phenolic compound
72 compound”} %ol o] 2w, Oleanane®
saponin®] FH-gF HA=L FIeA] H JAF 255 7t
Z]J— Arkar geiA ek B A7AELe EEGSe) e
38 Aol 23} activity-guided fractionationH ] wh
E} =712 285l urolignosideE ]k ot okl
Az g o] 34 2ot urolignoside’t 15 a5-S
el = 2474814 obdA] ERlskA] Zakitt.
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