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Anti-inflammatory Effects of MeOH Extract of Corylopsis gotoana Uyeki

Ha Na Lee, Dong Seok Cha, and Hoon Jeon*
College of Pharmacy, Woosuk University, Jeonbuk 55338, Korea

Abstract — Corylopsis gotoana (Hamamelidaceae) has been used as a traditional medicine for the treatment various diseases
including cold, edema and vomiting. However, previous studies regarding component analysis and pharmacological actions of
C. gotoana are extremely limited until now. In this study, we investigated anti-inflammatory activities of the methanolic extract
of the twigs of Corylopsis gotoana (MCQG) both in vitro and in vivo. MCG effectively inhibited excessive NO production in
IFN-y and LPS-stimulated mouse peritoneal macrophages without notable cytotoxicity. In addition, we also found that MCG
could attenuate the expression of inflammatory mediators such as inducible nitric oxide synthase (iNOS) and cyclooxygenase-
2 (COX-2). We further tested in vivo anti-inflammatory activity of MCG using paw edema mouse model. Herein, MCG demon-
strated significant suppression on the paw edema induced by both of trypsin and carrageenan. These results indicated that MCG
has potent anti-inflammatory potential and may be useful for prevention and treatments of inflammatory diseases.

Key words — Corylopsis gotoana Uyeki, Anti-inflammation, Nitric oxide, Paw edema
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Al =W o 71A] QlAbEol| ofal thA M 27} B/ stE
o] @ oko] NO2| Ao Z 0]ofXIttY NOE reactive
nitrogen species(RNS) & SPEZA] 21| oA E-2 AJA|
tiAtell o] &= d#e] PP A 2 FEA 2 9
SAA AT Wk ol gt AENHS, Al EAE e W
21491 7ol #oFt}Y o]2]g NOE L-arginine] L-
citrulline® & thAIE= ol NO synthase(NOS)l ]3]
A AR EE 2 F Ca MRS Zhe iINOSTH Ca
2]&2d ¢l neuronal NOS(nNOS), endothelial NOS(eNOS)
9] F NOSETF B2 ] NO A/gel 71ofgivhar o
A e

T3 cyclooxygenase(COX)+= arachidonic acid = F-F
prostagladins(PGs)& A8/ 3h= 42 COX-13} COX-2
T 7K isoform@Z EAg) COX-12 A tifite] =
2o g W Eo] o] davte] A, 1 MEe] B
2 A 715 fA 5o AEFl 98 B IS
243, COX2e FFWheel dojd o EHlEe=
cytokines®l 2J3l] FE=5o] US5HH prostaglandins(PGs)2]
A3l Fodgitl, COX-2= thFeh 572 prostaglandin
% prostagladin E(PGE,)E 3 AT = J=d, ol &
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A% ukgo] 712 oloj M wa e AT E F
COX-2°0 23k PGE,2| H/do] NO2| A2 Ad= o]
AT B EL7]0l INOSS} BlEo] f@5Hkgol leir 5
Q3 AR AT Yok

3loY2](Corylopsis gotoanay= =2 Hamamelidaceae)
o &t HPAELE FAdusiEte olHg TS
VA A sk AEE A AE Ao defd s
A o] A s B1E] 3 2 = wpgo] S oA
Aty A Stk FA7A] BaE AGE Al e,
sloje]e] ofg]2-goll gk ARt sloje] et 87,
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+= caffeoyl 54, tanninF 2 flavonoid® 52 phenolic
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npro g2 slojg] kA9 95 a3 9 2 71dS HAst
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HZE o]&ate] slojg]ol] &3 NO A% Hsls =4
AL A5 wiIZNIAR] INOS 2 COX-2¢] wHHS #
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AzE 2FA(WH084) 200 g2 9000 mL2] 100% methanol
S AREEl Al § FEFHITE FE2 50°CE 7RI AdEell
A 239 27158 53 o]FoFHth Methanol FEE2
3 A2 2712 o851 424 g8 2.12%) 08 FEE
Rom o] AE 1 & FANX HFE AX Aol A
7] A7EA] -20°Col|A] B3I T
Aok g 717 -4d3d 28 RE A2k Sigma-
Aldrich(USA)PIA, AE ol 223k 32 Nunc(USA)
o4, DMEM=} FBS %< Life Technologies(USA)IA
A3ttt F¥ =+ microplate reader(GENios, Tecan,
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Austria)®} spectrophotometer(UV-1800, Shimadzu, Japan)&
o83l Z7gsiint.

CHA M e Bk —2.5mLe] TG(thioglycollate)E ICR
mouse®l] F7F FAFSE] tiajA| o] WS FEskal 3Y
Hell 10 U/mLe] heparing 373+ PBS 8 mL& o}
mouse®] H7JolA] XA EE AH 3 TE 2 5 DMEM
B A 2 o] 8-&}e] 24-well tissue culture plate(3x10° cells/
well)oll 222A] F2A7|AL 3A7F 5<9F 37°C, 5% CO,l =
oA FYAIF T viAeto. 2 PBSZE 33] M&H & 10%
FBSE -3t DMEM HiA| 2 WAl F=3ict.

M=z 54 &8 - slofe|7t Al miAls 935 =
A3al7) Y84 MTT cytotoxicity assayS sttt 5
TR 3o & A A EE 2447 wigFet F 5
mg/mLe] MTT &8 Y3 3417 37} v Faiaict. 2
DMSO=Z &€ formazan crystaks =] microplate reader
(GENios, Tecan, Austria)g ©|-83l 570 nmolM 355 =
Akt

NO M4 oXls £H -TGE F=% ICR mouse H2]
A2 SR F]oj2] A2lE slal Fgst A7l H 1IFN-
y& AT 2 § 6A17ko] AYAL fIFN-y(20 UmL)E,
6A17F ¥ LPS(10 pg/mL) A 2|3FAL 48A17F 5] AlE 2] ul
A 7S 100 uLs PAEeste] Ffee] B s @
% griess reagent®} ‘g0 Al WA A TE Wkg-o] EUH
microplate readers ©]-8-3t] 540 nmel|A] FF=E 543
ATE NO, 7} #2419 standard=2 AF8-% 1™ nitro-L-
arginine methyl ester(L-NAME, 100 pg/mL)7} B] 2Lt -
O 7 AR AT

iINOS Enzyme &4 =3 —iNOS enzyme2] TS o}
B7] 9180 Israf 52 AEHL A 4ste] Asiin:>
oFg3kE tha)HlEel rIFN-y(20 U/mL)2} LPS(10 pg/mL) #
ZE g 5 12A7F BYAIA INOS AP S =g F A
£ vl F R E slofgE Ags] FaL 12417 &
Qx| 7k Wb o 2 ulx] k] NO9| %5 st

Western Blot Analysis — rIFN-y(20 U/mL)<} LPS(10 ug/
mL)E 9% BHS FEd A EE PBSE AlHT &
cell scrapperZ = T35t ©]& 2X sample buffers
o]-&-3lo] samplingg 3F3L, 7.5% acrylamide geloll %17]<3
TS sho] e S Eels ¥, PVDF membrane® 2 &
ek 2 5 A v 5olA A%E Adstr] 95t
blocking buffer &8 *2|gt ¥ 12} FAE H7lsl] 4°C
of| A1 overnight RF-S-AIATE T tween 202 -3+
PBS(PBST)Z 1084 33] A&t tha 23 FAZ 1A 7H
HESAIZ T ©]ojx] PBSTZ 1024 73] Al ¥ ECLAI
oFo & WhSAIZ] & HEo Fste] ThilES gRlsieint.

AMESE - 23l AH8-E ICR mouse(57%, +2 5= T
& Ale]92~(Daejeon, Korea)ollX Y35t ZE A8 F
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Fig. 1. Effects of MCG in the viability in rIFN-y/LPS-treated
peritoneal macrophages. MCG-treated peritoneal macrophages
(3x10° cells/well) were primed for 6hr with rIFN-y (20 U/
mL). The peritoneal macrophages were then stimulated with
LPS (10 pg/mL) for 24 hr. Cell viability was evaluated by
MTT colormetric assay as described in the method. The
results are expressed as meantS.D. of three independent
experiments duplicate in each run.
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<A Al (non-steroidal anti-inflammatory drug, NSAIDS)7} )
o Hrrgog QA & =3 :,q]ok st z‘ﬂ-ﬁﬂx{z]—_g_ =
o] Xy g} > w}a}/ﬂ AHo g Hargo) A7 &
s B Aol e A o] Fad Aol
P4E 7 A= A= dig A7t
s o] Fojx| o Qe

2 AFeA = slojE] 7] WERE: FEE0] dERkel
HAe FFS AE B F2RIE ARE-ste] gelsiith
A [FN-ye} LPSE A=3h th2)A| 320l tigh s]efg]€] NO
A A Bes FRIsieH, 2 AdE PR R
AREEH L-NAME 246130t L-NAMES NOS¢| 7]
A7 283 L-arginine?} 7271 FA1817]90 L-argnine®]
A S AAF R Asfste] NOY & "ﬂxﬂ%‘}
£ EdE 2uso] gtk B A¥9) A3} (FNy 2 LPS
o oJaN ASE Hep A S4uizzel s of
s.9le] NOZ Aslglon, oleld NO A4l %
ojg|e] Aol o5 TR EH R A He AS #F
AT 53], IFET(1000 pg/mL)lE B oh
o7 AME L-NAME®] E3oll= m|AA] At Hof
a3E B AATKFig. 2).

71 AT A3l W= NO2 AL iNOS enzyme
o] B4 9 WP FHH R Aol YTkl B
ATE Y ool F]oj2le] NO A4 Al 249 Fe3t 7]
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Fig. 2. Effects of MCG on NO production in rIFN-y/LPS-
treated peritoneal macrophages. Peritoneal macrophages (3x10°
cells/well) were cultured with various concentration of MCG.
The peritoneal macrophages were then stimulated with rIFN-y
(20 U/mL) and LPS (10 pg/mL). After 48 hr of culture, NO
releas was measured by the Griess method. NO released into
the medium is presented as the meantS.D. of three indepen-
dent experiments. Differences between groups were statisti-
cally analysed by Student’s #test (**p<0.001).
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* %

Nitrite (mM)

0.00 -

MCG (ug/mL) © 0 125 250 500 1000 L-NAME

IFN-y/LPS

Fig. 3. Effects of MCG on iNOS enzyme activity. iNOS
enzyme activity was measured by stimulating peritoneal mac-
rophages (3X105 cells/well) with r[FN-y (20 U/mL) for 6 hr,
then stimulates with LPS (10 pg/mL). After 12 hr, various
concentration of MCG were treated and incubated for another
12hr. The supernatant were obtained and measured by the
Griess method as described previously. Differences between
groups were statistically analysed by Student’s test

(**p<0.001).
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S dolry] st NO A0l Slojr] 2821 o
8l= iNOS enzyme®] &S A oW, WA Ala) st
NO assay®} PR IA| 2 B2 27202 L-NAMES AR
SHATE INOS enzyme &4 FA419] A3}, HlutizLo =
AHEE L-NAMES iNOS enzyme®] 4S Ark A o
Algk 9hd slojglE AEldk FelAe FEfoHQ] HelE
H2 5 IUTh(Fig. 3).

S1H western blottingS S8l iNOS] &S B3t
7} IFN-yo} LPS A 2lol] oJsf A3 S7He iNOSe|
Ho] slojg]of e AAs] Fagt AE AT 5 AU
53], 3]0]2] 500 pg/mL ©]’32] FEolA= INOSS| U
S A9 A 5 GIStKFig. 4A). ode] AdE F3l
olg]e] NO A oAl 8555 iNOS enzymed] &4 A7}
obd INOSe| &S Al 7|Q1g Ao g Alsect. Bt
slojg| o] ME=A A3 AAE nFolE o 3]0z 9]
NO oA &5 AlE 543% Fa3hE & 5 AUSUth(Fig.
1).

NO$} TlEe] 9% <Al COX-2& ¢ 2 9% 59 1
242 J3ollA] EH]E]= growth factors, pro-inflammatory
molecules, cytokines 52| A=l o8] fEEH 55 2 2
dol| #ojsh= PGE,S AATTE > olel] & Aelxe

et 4L
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Fig. 4. Effects of MCG on iNOS and COX-2 expression. Peritoneal macrophages (5%10° cells/well) were pre-treated with MCG
and then stimulated for 6hr with rIFN-y (20 U/mL). The peritoneal macrophages were then stimulated with LPS (10 pg/mL) for
24 hr. The protein extracts were prepared and sampled were analysed for iNOS and COX-2 expression by western blotting as
described in the method. The expression of iINOS and COX-2 was quantified by densitometric analysis. The expression levels of
the rIFN-y/LPS treated control cells were considered to be 100% for the percentage calculations.
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Fig. S. Effects of MCG on paw edema in mice. Mice were pre-treated distilled water, indomethacin and MCG before injected tryp-
sin(A) or carrageenan(B) solution, After 1 hr, the trypsin or carrageenan solution was injected in a volume of 30 puL subcutaneously.
Both of trypsin and carrageenan was dissolved in sterile 0.9% saline. The size of edema was assessed by measuring the volume of
hind paw immediately before and 1 hr after the agonist injection. Data show the mean+S.E.M. (n=8-12). *p<0.01 and **p<0.001

compared to vehicle-treated group.

western blottingS &3l 3]ojg]e]l €3 COX-29] HH 7]
Hsks SAsAnh A9 A, PNy LPS A2l 57
A A EA L EE COX-2 Y@ F o] &S =7 F7M
70H dojge FEEHOE COX-22 TS 7HAaA]
71 AL & 5 AUYTHFig. 4B). o] AHE npgow
COX-27} AP sl= PGE,2] A7do] slojglel oJsf 7ha
g Zlo= o iE.

glojg] vigke FEES] PAT S 5E
Al g HA 7] 918ke] ICR mouses
edema 2L AT 2 AFIME BES FUE)
$I8tq trypsin?} carrageenans ARE-SIATE. Trypsine PAR2
(protease activated receptor 2)& AEZ o2 SASIA|A A
TS sl dAFHE S T7HAA FES 4o
ok Baso] ok Trypsin® 2 fE3h Hs AF oA
slofE] FoT thxtel Hlsl] HES A ET(250 mg/
kg)e 19.04%, IF (500 mg/kg)ye 37.21% 771 A
< IRIT F AR oH v O F AME-E NSAIDs?!
indomethacin 9JA] Folzle g HxE oz a%S el
Th(Fig. 5A). Koetzner 52 PAR2 240l 93+ g% 2 7
F°] COX-2 2 PGs9| A7 42 ddo] 3lval By
L gom 7 weA slojele] R oA 84 COX-2
W oA 7L Ao = AoE FFEh

St carrageenan< AW serotonin, histamine %
bradykinin?} PGs 52 457l B2 & XA
A5 g AT LA QAT Carrageenan® =
Frie 75 A9 A, dlojE] Folike A EH(250 my
kg)? LEETH(500 mg/kg) T frel el B oA

@ 10.22%, 30.95%)°] = AL #FL 5 ATt
(Fig. 5B).
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