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Anti-inflammatory Effects of lllicium verum Hook. f. via Suppression of

NFxB Pathway
Soo Yeon Keum”, Sang Mi Park”, Kyung Hwan Jegal, Min Hwangbo, 11 Je Cho, Chung A Park,

Sang Chan Kim, Seon Young Jee"

College of Korean Medicine, Daegu Haany University, Gyeongsan 38610,
Republic of Korea.

ABSTRACT
Objectives : lllicium verum Hook. f. has been known to possess antimicrobial, antioxidant, antifungal, anti-inflammatory,
insecticidal, analgesic, sedative, convulsive activities, it has been rarely conducted to evaluate the immuno-biological
activity. The present study was examined to evaluate the anti-inflammatory effects of the lllicium verum Hook. f.
water extracts (IVE) in vivo and in vitro.
Methods : Cell viability was measured by MTT assay. The relative levels of NO were measured with Griess reagent.
iNOS, COX-2, NF-kB and target proteins were detected by immunoblot analysis, and levels of cytokines were
analyzed by ELISA kit. Anti-edema effect was determined in the carrageenan (CA)-induced paw edema model in rats.
Results : All dosages of IVE used in MTT assay had no significant cytotoxicity. The increases of NO production and
iNOS expression were detected in LPS-treated cells compared with control. However, these increases were
attenuated by treatment with IVE. Also, IVE reduced the elevated production of TNF-a, IL-13 and IL-6 by LPS. IVE
inhibited the p-IkB and translocation of NF-kB to nuclear. Furthermore, IVE significantly inhibited the increases of

hind paw swelling, skin thicknesses and inflammatory cell infiltrations induced by CA injection. Therefore, IVE will be
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favorably inhibited the acute edematous inflammations.

Conclusion

: These results provide evidences that anti-inflammatory effect of IVE is partly due to the reduction of

some inflammatory mediators by suppression of NF-kB pathway

Key Words : Phyllostachys Folium, Anti-inflammatory effects, NF-xB.

I. A48

K (Llicium verum Hook. )& 2 o}rJo}g]
(ohdellx] ABAte]= %}%—’FJ Hufjo]n], oFxje] &
okol] 8z}l ol whel AfE, J\fh, NN, BN
kel s ok Efska JERe] = Zgshd,
by, Wk, sk EF'FE”IEHHI‘ SN, BRI,
GENES A8, AHES S35 2 HE
HERoA v AAEE  anethol® 2 oil H
flavonol  (quercetin, kaempferol), anthocyanins, tanins,
phenolics acids, gallic acid T2 %< polyphenol
S dfeta g,

KNS k8 2 Az EA ok ol Zjo=
ghajo]#{ 222kl Tamiflu  (oseltamivir phosphate)Z
wEE 718 AJEQl shikimic acidE WEE AR
AR A QIth Tamiflus /57 vlo]2]22l H5N1
AGe] vlo|g]~E AFJdh= ASR oAX I 9lon,
A oseltamivire ZFE7Y A4S =24 F o
B FYd dor Hrhta o, AniEe ofe)akg
S F2= Hi, PUEHEE, PURL, DU ek, B,
5ol 9 Aom whEA g,
a8y KEiEY ddFame] JdATE =3
ARl Ao, B AFdME AnE FEES
A7) D AT cytokineo] Lo the A7
lipopolysaccharaide (LPS)Z 24d3te Raw 264.7
cells®=2o| A, carrageenan (CA)2Z %% rat9]
paw edemadl] 3t FAFENE S5k

LPS¥ 1% —57 ule|glole] Mx8 )T HHE
FE2 A, A 3¥2] TLR4 (toll-like receptor 4)<F}
grate] MyD88< &3te] IRAKS] 143}, TRAF6<]
gA3lS F3lo], IkB kinase cascade® E3lo] U}

@‘ﬁ

"
ot

NX?L m& i)

# Authors contributed equally

&3t cytokineS AT EE GSHES ATolA Rl
£HE ArrdPolry,
EZ5F (red seaweed)olA] FZF = CAE 2242
AE Aaslr] Ak AFHIRE, f M, AY9E
3ko] i]g_xﬂ S U WA olgHa Y.
CAR freve 54 Wshe AYY Fdeao
AR o2 1969 o] ?ﬂob“ Azt Arda A}
SHR oM T3 CAE FAGTHSS fFEsleg,
ko] AT Ay Hrleh Oﬂﬂuﬁ NELe] =44
3 e FERURE AREE L QlTh
old] Axl= LPSE o83t in vitro BE2¥, CAE
o|-8% in vivo BERAXN KHE&EFZEVE; llicium
verum Hook. f. Extract)o] ASAHHE AAT &
AEAIE H7FeGleh

o. A= R B9

1. #&& (IVE)9 A=
IS At (ol FYdski e, K
& 1.5 Loll Yar oFg7|(d-&, =)= 34
gk 5, Ao]=E 1a} o33tar 3000<gellA] 33
oA Eith Aalie] o AFds FHsh
0.2¢m filter (Nalgene, New York, USA)Z <3}35}3]
o} o] oJi}olS rotary evaporator (EYELA, Tokyo,
Japan) & BAAZE] 289 g& oW, AHE wr}
Al =20CellA Baagleh. IVES] 82 9.6%302
in vitrool<= DMEM (Dulbecco’s modified Eagle’s
medium)ol =] AFE3 0™, in vivoll A= A2
CHES [ AR R L=

T
Jisdis
Jui;
p
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2. AEajF

B Ao AL&¥ Murine macrophage cell line?!
Raw 264.7 cells Al AEA0 (Seoul, Korea)oll
A skl e, DMEMO] 10% fetal bovine serum
(FBS), 100 U/ml penicillin ¥ 100 gg/ml streptomycin
S 3 i E ARgte] 37T, 5% CO, 374 0] X

= 7]l e AR RE
80—90%2] confluenceollx &3}
£ 971A] &2 cellsTh AHE-515 T

cells

, 20 passages

3. AEAEEY SA
Raw 264.7 cells 96 well plateo] 5x10" cells/well
BF3) t}e [VES EHE A 2]8fe] 244 7F vk
3 AEAEA MTT (0.1 mg/m)E 50 pl@ar 44]2¢
HieFet & wiXE A|AStL AYdE formazan crystals
S DMSO°l| o] Titertek Multiskan Automatic ELISA
microplate reader (Model MC(C/340, Huntsville, AL)E
ARgEFe] 570 nmolA FHEE SASIITE TS LPS

o} IVEQ] FAIA el <3t MEAYEEE IVESE 10~
300 pg/mle] FEZ 1A7F B9k A A8laL, LPSE F3
A 5te] 24417 vl get §, FAS o AﬂM@é"
S Pkt AFEAAEELS control cellel] 3k WE&
2 YERYISLT
4. Nitric oxide (NO)AAH &4

Raw 264.7 cells2HE A4E N0 <& AE

ok
-

HjoFal ol EAjEH= NO, 9] HelZA Griess Al
S olgsle] FASLE IVES 1A AAAS &
LPSE 24413 A A8 th, AlZajd sl 50 ulel
Griess A1¢F (1% sulfanilamide in 5% phosphoric
acid + 1% a—naphthylamide in H,0) 50 ulE 96
well plateo] &3kl 108 &<k WHEAZl F 540
nmoll4] Titertek Multiskan Automatic ELISA microplate
reader (Model MCC/340, Huntsville, AL)2 &%=
Z S48t NO9| AAES control ol 3k H]
H=2 YERSITh

5. Immunoblot analysis

IVE 2 LPS7F A€ AlxES 20 mM Tris Cl
(pH 7.5), 1% Triton X—100, 137 mM sodium
chloride, 10% glycerol, 2 mM EDTA, 1 mM sodium
orthovanadate, 25 mM [(—glycerophosphate, 2 mM

o
=
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sodium pyrophosphate, 1 mM phenylmethylsulfonylfluoride
7} 1 mg/ml leupepting 73l buffers AHg54o]
cell& lysisAl AT Cell lysatesE 10,000 X g2 10+
F QARSI debrisE A|ASIITE LysateS sodium
dodecyl sulfate—polyacrylamide gel
(SDS-PAGE) & #2A17 &
membrane &2 o]}t

Aol 5ol7 A& AFAI7AL,

electrophoresis
%, WA S itrocellulose
o] membraneol] Z} ¥
H|5old A3s Al

Ast7] Ysted blocking buffer (5% non—fat milk}

0.1% Tween 20 3%HFgt PBS &)= 1AIRF
blockingdt ¥, 22} antibody:= alkaline phosphatase

conjugated anti—rabbit& ARSI ] why
<2 ECL western blotting detection reagents (Amersham)
£ A5l manufacturer's instructionol] whel A
&tk Actin®} lamin  A/C band: 7+ w9
loading control® AF&-E 1T}

=

6. JEH9 Fn|

229 NES AR PBSE MZ e 3 PBS 1 ml
< 7k, AxEES 2ASHA AT F 2,000 X
g= 3WRF daltEste], AE ol PBSE Wi,
A Ao 10 mM HEPES—-KOH (pH 7.6), 10 mM
KCl, 1.5 Mm MgCls, 0.1% Nonidet P—40, 1 mM
dithiothreitiol, 4 pg/ml leupeptin, 0.5 mM

phenylmethylsulfonyl fluoride (PMSF)E 3$Hsle=
hypotonic buffer 100 plZ 7}3}] vortexshal, A<
QoA 108&7F wjeksladct o]& 4CellA 7,800 X g
2 10870 9aEgsta, pellete] 10 mM HEPES
(pH 7.6), 400 mM KCI, 0.1 mM EDTA, 25%
glycerol, 4 pg/ml leupeptin, 1 mM PMSF& &3}
extraction buffer® 50 ulg 7}5}%], vortex3dt &
ol Al 1AIZE B2t WA8ITh o] & thA] 14,000
1587 aRastel, dpss sasta Qe

&9
gi ‘—IT_’?—IE‘ sy
& Asgen,

ox X a2 rr

AHEAEA <70 Coll 1makete

rge

.

2

7. Cytokine ¥ Prostaglandin E2 (PGE2)¢] &A

Cytokine B! PGE,E 43171 #15ke] 6 well platel]
cells (5x10°/ml)S& EF3taL IVES FEHEE X3
oS 1A17E 2ol LPSE A5kt LPS A% & 7}
cytokine @ PGE.nlth EA Al7bel] vIAE 4=A3}]

=43}ty Tumor necrosis factor—a (TNF—a),
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interleukin  (IL)—1B¢} IL—6, PGE,= ELISA Kit
(Pierce endogen, Rockford, IL, USA)E AFg3le] =
st

8. A¥5E 2 XX

A FEL 45778 ¥ Sprague—DawleyAl =7 33
(130-160 )& 1579 &<t 34 A3AN F 43
of Abgstalom, AR e &% 20-23TC, F=
60%, 1221t light/dark cycleS fA8kal, Als
(Nestle Purina Petcare Korea, Seoul, Korea)$} <

S8 M AAEES Soith

AFLE ol HAE A 2 & Controlwh o=
&t 7]9AQ] carrageenan (Sigma Chemical Co.,
St. Louis, USA; 100 pl/rat)?e ¥3FAeE #&
CATo2 3192, carrageenan® dexamethasone
(1 mgkg, p.o)= F43% DEXA+, carrageenan¥}
0.3 ghkgel IVEE Folg 03 gkg IVEL,
carrageenan® 1.0 g/kg®] IVEZ Fo3 1.0 gke
IVET o2 Wrglom, 7t e sulel= shqith
Dexamethasone¥} IVET 4 &<t vjd 13] T3t
gom, wx|ut oFEEo] 1A} §F  carrageenan=
100 ul/rat® rate] QE% Wl FAsISITH
9. Paw edemad] #= £

1A g

54

fFolatal 1A7F + st
paw edema® FIAIFTL Paw edema?l 542> CA
TFAE 0, 1, 2, 3, AR FE547] (Plethysmometer
LE 7500; LETICA Scientific Instruments, Spain)&
o] g8l B ARE SA3G

-

CAE =4
] O
-

10. A

CAE % rate] &
s AAHSH, %] Ts
= (ventrum pedis)® 3]4-
Z}\‘] 3L Eﬂla]oﬂ 6}\]7} o]}g_
el 2ZulE AAlshal, 3~4 el longitudinal
A Z3te]  Hematoxylin—Eosin - 92& A A|3}aL,

o
#e&n) 7% (Nikon, Japan)slollAl #2313},

O_I

2% dxolgE 4 3?"4
dorsum pedis)
& e 0}04 10%

AN T g R o

= PN

==
Az
al

11. =434 37}t

Kim 579 WS WA, WS L Wi s
(Aol A 29])e FAE m Y= 408 HAnA A
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opol| A 2pEd A 4=] (Solution FL ver 9.1, IMT
i—solution Inc., Canada)E ©]&3sle] A5} om,

27y mm?e] Wts 9 dhjuk mlRef 285 dZa%

o) 4 A AEGFEAFAE ol83te], 2000 A
73 AekelA 2433k

S e
< one way analysis of varience (ANOVA)
Newman—Kleuls test=Z #4350 &
AARL p<0.05 T p<0.01= st

m Ag4a3

1. IVE7} Raw 264.7 cells®] MEAZE0] m|X|& F3F

Raw 264.7 cellsellA] IVES] MEEAS MTT assay
2 ZAVEITE Raw 264.7 cellsell IVEZ 101000 wg
/mle] FE2 AXEIaL 24417 Fo| NEYELS S
AsIFE olFd AHAE FH &S Controlir=
100.00 + 1.61%= 331S o, IVE 10 pg/ml2 101.62
+ 1.21%, 30 pg/mle 103.64 + 1.36%, 100 pg/mle

+

105.53 1.78%, 300 pg/mlS 106.67 + 0.80%,
1000 pg/mle 97.54 + 1.25%9) H]MEVLEE Ho
IVEE 101000 gg/mle] ELo|xE o8 Axsr
S YERNA] ket (Fig. 1).

120
100
80 |
60 |
40 |
20 |

Cell Viability (% of Control)

0 il

Con 10 30 100 300 1000 (IVE; pg/ml)

Fig. 1. The effect of IVE on the cell viability on
Raw 264.7 cells.
Raw 264.7 cells were treated with 10—
1000 wg/ml of IVE dissolved in DMEM for
24 h, and the cells were treated with MTT
solution for 4 h. The MTT assay was
described in the materials and methods
section. Data represent the mean £ SD.
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2. IVE7} LPSE ¥ =% Raw 264.7 cells®] NO A
Al vXe 9%
Raw 264.7 cellsoll A
Griess Alof& ol&ste] SAeirh. IVEE 10~300
pg/mle] FEE 24A1KF Aol AEste] A=
NO%S 433tk LPSwolMi= Controlael] ®]al
o] NO2| Aol 2,56 + 0.2192 frelakAl 27}
STk IVEE= 103} 30 pg/mle] Fiolr= z42t
2.38 + 0.13, 2.39 + 0.15W|= ZArdl= AEFS B

AR =S

IVE®] NO

o, et s YehlA @tk ey IVE
1007} 300 pg/mle] XA ZH7F 1.99 + 0.07,

147 £ 0.12W)2 Fol3 s UeERl (Fig. 2).
30 - "
25
20
15
10

05 -

Relative NO production (fold)

0.0 -

10 30 100

LPS (1 ngiml)

Fig. 2. The effect of IVE on the production of
Nitric Oxide by LPS.

Raw 264.7 cells were treated with 10, 30,
100 and 300 pg/ml of IVE dissolved in
DMEM for 1 h prior to the addition of LPS
(1 pg/ml), and the cells were further
incubated for 24 h. The concentrations of
nitrite and nitrate in culture medium were
monitored as described in the materials
and methods section. Data represent the
mean * SD. (*, significant as compared to

Con 300 (IVE; pg/ml)

control.  **P<0.01, #, significant as
compared to LPS alone, #P<0.05 ##P
<0.01)

3. IVE7} MZAEE] w2 NO Al vXe 4%
IVE7} LPS®E 244 3}¥ Raw 264.7 cellsolA =¥
NO2| AAE #4171 Ao|, IVES} LPSe] AlEEAdo=
A|ES=e] FHAaoA] 71918 ANAE A ] §l8te],
IVE + LPS9 MEEAS MTT assay® SA3FAT}
Controli=& 100.00 *+ 3.64 %o 3sl1S i, LPST

247

& 7193 + 0.60 %olRNoH, IVEX#S 10, 30,
100 and 300 gg/mle] EEo)A ZHzF 73.85 + 0.42,
79.24 + 3.06, 81.90 + 0.46, 89.04 + 6.52 (%)&
vehfo] LPSeEAelitol vlaste] 23k Al L&A
S YeRA 2kt) (Fig. 3A) HEdh AXAES ]
NOE H|u3}e wo|% IVEE 10, 30, 100 2 300 rg
/mle] oA LPS wHExg]tol| vlalsle] 247} 321.35
+ 19.23, 301.08 + 9.14, 243.02 + 6.81, 165.00 +
2.72 (%) 2 NO2| A3S AlsISlt) (Fig. 3B).

A)

120 -
100 -
80
80 -
40

20 -

Cell viability (% of Control)

10 30 100 300 (IVE;ug/ml)

LPS (1 ng/mi)

Con

B)
500 -
400 -

dok

300 -

#

200 -

100 -

NO/Cell viability(% of Control)

Con

10 30 100

LPS (1 pg/m)

300 (IVE; pg/m)

Fig. 3. The effect of IVE on the cell viability (A)
and NO/cell viability (B) in LPS stimulated
Raw 264.7 cells.

Raw 264.7 cells were treated with 10, 30,
100 and 300 pg/ml of IVE dissolved in
DMEM for 1 h prior to the addition of LPS
(1 pg/ml), and the cells were further
incubated for 24 h. Data represent the
mean * SD. (*, significant as compared to
control. *¥P<0.01; #, significant as compared
to LPS alone, #P<0.05, ##P<0.01)
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4. IVE7} LPSZ =% Raw 264.7 cells®] AEZF
A gl ddd x| 93¢
IVES] NOAA Aol #aE= iNOSe| 2dS Al
FA oM el Hrhskit LPS A A Aol iNOS &
o] wdo] ZFrkE o), LPSel IVEE A& 4
Girell A= INOSe] o] Fraskltt (Fig. 4A).
AEEAoA  p—IkBas LPSAAe]  eJate] S35t
7kl o, IVES] "AAe ot 71 p-IkB
b @A FAEJeH (Fig. 4B), HEF oA <]
NFkB&= LPS Ao o8l F7latgi ot IVES] A
2)of| oJste] NFkBZo| 7haskelet (Fig. 4C).
A)

iNOS‘ — —\
[i-actin| SE—— —

CON —— |PS
300 IVE(ug/ml)

B)
P-l-kBow | S - e
P-actin | e w—  o—
CON —F— LPS
300 IVE(ug/ml)
®)
NFKB | o - ——
Lamin A/C | aume b D

CON — LPS
300 IVE(ng/ml)

Fig. 4. The effect of IVE on the induction of
pro—inflammatory protein expression by
LPS.

The levels of pro—inflammatory protein,
INOS (A), p—IkBa (B) and NFxB (C)
were monitored 24 h, 15 min, and 60 min
after treatment of cells with LPS (1pg/ml)
with or without IVE pretreatment (i.e. 1 h
before LPS). The actin was used as a
loading control in total cell lysate, and
lamin A/C was in nuclear fraction. Equal
amounts of total protein were resolved by
SDS—PAGE.

5. IVE7} LPSZ =% Raw 264.7 cells®] Cytokine®l
R 9%

LPSE TNF—a2] #H]Z 110.56 + 0.60W 2 F2]s}

A F7NRACH, IVEE 100, 300 pg/mle] sXolA

TNF—a2] HAHES Z2F 77.30 + 0.149), 66.12 +

75702 FostAl aAF T (Fig. 5A). IL-1B&
LPSell 93] 2.17 £ 0.20812 FolstAl 71k,
IVEx 100, 300 (pg/mD)e] F=olA 1.48 + 0.07,
0.69 = 0.04812 =57 FosiAl IL-1B39 BAAFS
=t} (Fig. 5B). &3 LPSE IL-69] A4S 121.91
+ 2.94W]2 fo5HA Z7MAASH, TVEE 100, 300
pg/mle) FEolA Z+2; 57.27 + 1.44, 34.00 + 1.52
HiZ LPSE f=9 IL-6Z #oaA Z2AAC
(Fig. 50).

A)
120 .

100
80 -
60
40

20 -

TNF-a (fold Increase)

0 4
Con - 100 300 (IVE; pg/ml)

LPS (1 pg/ml)

=z

20 -

1.5 -

1.0 -

IL-1p (fold Increase)

05 -

0.0 -
Con - 100 300 (IVE; ug/ml)

LPS (1 ng/ml)

c

140 -
120 -
100 -
80 -
60 -
40 - ##
20 -

*k

IL-6 (fold Increase)

Con - 100 300 (IVE; ng/ml)
LPS (1 ng/ml)

Fig. 5. The effect of IVE on LPS—stimulated Cytokine
production.
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Production of Cytokines were measured in
the medium of Raw 264.7 cells cultured
with LPS (1 pg/ml) in the presence or
absence of IVE for 12 h (A, B) and 6 h (C).
The amount of Cytokines were measured
by immunoassay as described in materials
and methods. Data represent the mean =+
SD with three separate experiments. (%,
significant as compared to control. *+P<0.01;
#, significant as compared to LPS alone,
##P<0.01)

6. IVE7} LPSZ =% Raw 264.7 cells®] PGE29]
HX e
PGEs:= Controlitoll A 20.23 + 8.60 pg/mlS e
WAL, LPSE 3016.04 + 34,982 PGE,Z #atAl
Z7MAZ o™, IVEE 1007 300 pg/mlolA LPSE =
7Fel PGE,Z 77+ 1350.81 + 59.56, 300.74 + 77.66
(pg/ml) Z FolalA FreEd o2 A1 (Fig. 6).
3500 +
sksk
3000 -
2500 -
2000 -

1500 -

PGE2 (pg/ml)

1000 -
500 -

0 4

Con - 100 300 (IVE; ug/ml)

LPS (1 ng/ml)

6. The inhibition of LPS—activated PGE, production
by IVE.
Raw 264.7 cells were cultured with LPS
(1 ug/ml) in the presence or absence of
IVE for 24 h to determine the level of
PGE,. The cultured medium was collected
and directly assayed for PGE,. The data
represent the mean =+ SD of three
separate  experiments. (x: significant
compared with the control, **P<0.01, #:
significant compared with the LPS alone,
##P<0.01).

Fig.

7. IVE7} carrageenan© & §=F Rat®] paw edemadl]
"X 9
IVEZ} in vitrool A S5mifEds

=
3}, n vivo BRERA CAZR F=4¥
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s

]
2
o

0O
5

Ay}, CATOIME 1, 2, 3, 4 Azl 27
+ 0.16, 1.63 = 0.15, 1.71 = 0.10, 1.65 =
8MlE YERe], HAIZE f+olg paw edema’t fr
et 12y} paw edema % ¥ dexamethasone
2%k DEXAw ol A= 2+ 1.10 + 0.05, 1.11 +
4, 1.16 + 0.04, 1.08 + 0.08¥)2 A3 HAZ+
2]3t paw edema &AE YERNRITE IVE 0.3
glkg Fo] ol 1~4 Akl 22z 1.18 £ 0.07,
1.55 + 0.11, 1.58 £ 0.09, 1.45 + 0.139= Y&}
o] 1, 4 A7kl 2127} paw edemaZ F2l5HAl A
st¥er, IVE 1.0 ghkg Fol oM<= 242 1.14 +
0.04, 1.50 £ 0.06, 1.52 £+ 0.05, 1.38 + 0.059]=
1, 3, 4AZell F23k oAE eI (Fig. 7).

ECA + DEXA

S =
O >
o~

T

(e}
offt b o

2

1 Control
_ ECA+IVE0.3 gkg

OCarrageenan (CA)
BCA +IVE 1.0 gkg

EEd

20
18 -
16 -
14 -
12 1
10 g
08 -
06 -
04 -
02 -
00

Paw edema volume (fold)

0 1

2 3 4 (hour)

Fig. 7. The inhibition of carrageenan—induced
paw edema by IVE.
IVE was administered to rats at an oral
dose of 0.3, 1.0 g/kg/day for 4 days
before the induction of paw edema. Paw
edema was induced by subcutaneously
injecting a 1% solution of carrageenan
dissolved in saline (0.1 ml per animal)
into the right hind paw. The swelling of
the paw was measured 1~4 h after

carrageenan injection. Dexamethasone (1
mg/kg p.o.) was used as a positive
control. Data represent the mean =+ SD

of five animals. (*: significant compared
with the Control, **P<0.01, #: significant
compared with the carrageenan alone,
#P<0.05 ##P<0.01)
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8. IVE7} carrageenan®® X% rat pawd Z3F
W3lo] x| JTF
wew] o] F= Controliell A 508.68 + 81.93,
CAio] 1024.35 + 107.16% FelatA Z7}atle
ol2|gk o] 7= DEXA oA 502.59 + 84.94
froatAl A, IVE 0.3, 1.0 glkgaolA
878.80 + 52.95, 776.80 * 52.66 (um)E -F-<]akAl
23Tt (Table 1, Fig. 8). €l F-9]o] uFF
Al o)M= Controli-S 381.33 + 42.190|%1 o1},
CAl 9olME= 864.73 + 37.758 ok 718}
Fow, olelgk Wl T o] FA| A DEXA—EOH/H
496.88 + 30.69%= froJshAl 7HAsHaL, IVE 0.3,
1.0 gkgs HAF AolA 667.13 +  45.06,
623.31 £ 54.59 (o2 {25l 7433t (Table
1, Fig. 9).

J_?LE_HLO] 1—% 101]}\1 =10 oﬂz_,pﬂi 9] Z[:% Control

[SRE=8au = AN = ire)
oAM= 34.00 £ 13.100]%12H, CATS 22140 +
27.75%2 FelsPl Trtskglen, ole@d AT

Z7}= DEXAwlA 54.80 + 15.328 F-2atA 74
sl9ial, IVE 0.3, 1.0 g/kge] A8k Adtoas=
118.60 + 18.89, 82.20 + 7.40 (cells/mm?)<S }E}
ol folstAl ZaEJet (Table 1, Fig. 8). ¥
o] dhulek ZZ oA 9] Controli©]
24.40 + 9.150|0°0H, CATS 1779.40 + 322.56
frelgk 7k JERSITh oleldk AsAlEe] A
So W=z Ao A 9} E}Z‘W}Xli DEXATHA] 337.20
+ 94.528 §o8HA 7A43ka, IVE 0.3, 1.0 g/kg
o] Ao 98] 535.00 + 119.19, 426.80 + 52.22
(cells/mm®) Z FoatA A=AE S-S JASS
t} (Table 1, Fig. 9).

=) Q.04 Z

3=
ESEincicy

AE=

[e)

RULRE=Y

Table 1. Changes on the Histomorphometrical Analysis of Hind Paw Skins

Skins Dorsum pedis skin Ventrum pedis skin
Index
. IF cell numbers . IF cell numbers
Total thickness (um) . Total thickness (um) .
Groups (cells/mm?) (cells/mm?)
Control 508.68+81.93 34.00+13.10 381.33+42.19 24.40+9.15
CA 1024.35+107.16%* 221.40+27.75%x 864.73+37.75%* 1779.40+322.56%*
DEXA 502.59+84.94" 54.80+15.32" 496.88+30.69" 337.20+£94.52"*
IVE 0.3 878.80+52.95" 118.60+18.89"* 667.13+45.06"* 535.00+119.19"*
IVE 1.0 776.80+52.66"" 82.20+7.40" 623.31+54.59" 426.80+52.22"*

Values are expressed as mean = SD of five rat hind paws

CA; carrageenan, DEXA; Dexamethasone,
inflammatory cells (*:
the carrageenan alone, #P<0.05, ##P<0.01)

IVE;

Hlicium
significant compared with the Control,

250

f Extract, IF; infiltrated
significant compared with

verum Hook.
x*xP<0.01, #:
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S i

«
o

Fig. 8. Represent Histological Profiles of the Dorsum Pedis Skins.

Note that marked increases of skin thicknesses due to edematous changes were detected by CA

treatment with increases of inflammatory cell infiltrations as compared with control. However,

these CA—induced acute edematous inflammatory changes inhibited by treatment of DEXA, IVE

0.3 and 1.0g/kg,

respectively. CA;

carrageenan, DEXA; Dexamethasone,

IVE; Ilicium verum

Hook. f Extract. Arrow indicated total thicknesses measured. Scale bars = 40um.
A = Control, B = CA, C = CA + DEXA, D = CA + IVE 0.3g/kg, E = CA + IVE 1.0g/kg

251



O iRl BAgEA) 224 AT (201619 112)
Herb. Formula Sci. 2016;24(4):243~257

Fig. 9. Represent Histological Profiles of the Ventrum Pedis Skins.

Note that marked increases of ventrum pedis skin thicknesses due to edematous changes were
detected by CA treatment with increases of inflammatory cell infiltrations as compared with
control quite similar to those of dorsum pedis skin. However, these CA-—induced acute
edematous inflammatory changes inhibited by treatment of DEXA, IVE 0.3 and 1.0g/kg,
respectively. CA; carrageenan, DEXA; Dexamethasone, IVE; Illicium verum Hook. f Extract.
Arrow indicated total thicknesses measured. Scale bars = 40um.

A = Control, B = CA, C = CA + DEXA, D = CA + IVE 0.3g/kg, E = CA + IVE 1.0g/kg
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