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SUMMARY

1. Subject

Development of antibiotics for animals using botanical resources

II. Purpose and necessity of research development

1. Purpose

The purpose is to develop the pure-herbal natural materials that have the
antibacterial activity by mixing three or more kinds of domestic medicinal herbs to solve
the resistance and remaining side—effect problems that are the major weak points of
traditional antibiotics.

2. Necessity

With the increasing threat of drug resistance, a new type of antibiotic is desperately
needed. Emergence of ’'super bacteria’ that are resistance to multiple antibiotics, makes
it urgent to develop a new antibiotics. The new antibiotics must be safe to human and
animal cell on top of its effectiveness. Plant resource contains currently unknown
ingredient and a mixture of simple compounds of which their interaction reduces the

adverse drug reaction and enhances the efficacy.

IM. Contents and range of research development

From natural compounds, candidate material that inhibits bacterial growth can be
screened using various methods such as sensitivity test and MIC. Of the candidate
material, select the ones (about 2-3) that are most active and use a chemical analysis to
identify and separate the compound of the interest.
With the mixture of these effective compounds, an extract will be collected and it will
go under the in vitro experiment for its ability to inhibit bacterial growth and in vivo
experiment on subject animal (chicken) to test drug effectiveness and safety with the

final objective of developing an antibiotics for the animal.



IV. Suggestion : result and application of research development

Three most effective herbs from the experiment described above were mixed with
optimally economic and efficacious ratio to be used as the animal antibiotics. It is
recommended that this compound should be patented and commercialized with
pharmaceutical firms to be used both domestically and internationally as a treatment and

prevention of disease by itself or in addition to current antibiotic regimen.
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3 R delA 80%7t7ke] AAlstal vk VRESE VISAS 4% 1990 F-8 w3t
7] Al#bste] A=A o gakste] 9l AbEjolt). E. coli O157:H7 7d-%-°] = multiple agent
resistant® oln] o FFe FAA WS A opH7tA] kg A m AT gl

Aejoltt, of tAFe A% olvl W, FF eI e ARM WA B A}

8% ®AZb Hol qum, $euetlA wEHom Agw AFdA wastar. e
200045 E 29 F90] AFAHAA o WFF FAAGOoRNE FABeIL A3 59
He 3

A geEtebel of el welol stk olF WARES Sevee A 5

WA AWAAL 93, FAR NS 2de G dehrd 84 At G4 Ny 57

rlo
)
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= oAlze 7 A4 ALET ARG E7h ARE 5L S, AT AAA 18
3AEA BAE FAAAE oede] Hm ol webq oled BAE ddsts] A

= dA 2AEHL e WAVIAE oldistal WAde Do Eu TR ATIAA

AAEolA oFa &4 AHEy A5 &o] o 50-60%= Al 80-90% HlskH T

Aoe Hol, H2 A4S k@R 2P0 PR Ango] A4S gad 9
AN AABA A e okx B4 BAE o] vAYton AE Aol

A 24 ATANI U - 9 AeATATNA FAFE 9K

A AREE A = FAA TP 2 AdHEe A4 A WAt FA4A A
& AR A2 FAAE AL Es A oy, w27k HE FEEor sk A2 A
2 & FAAE A 5 s 7Iko]l HAk @obAar v Aotk &, Al
27] AARE GRE g e eyt 8 sk E7bA 9] 7IRte]l AA dEEH A . vt
globs A ZE FAAE Adste] 227] Alztstd = olo] thE WA S 7Hx ubE)
ol Wi vk 27k AYA”RE ARESH7] AlzbekAb whE| ol olol thHEk WA RbH
of2 RbEol UL, 27k Al 2 Al FAAE wES] AHEFEE W B ofol Bl&sila,
GAl Al 3 A, Al 4 A, A5 Al FAAAIE whEo]ofwk sk A Aol 9kt At E o]
A7 Az Ahel Al AddE 2 ol Al 1AW A VT v
Adie] A= oftel Wde Fo] MTHAY] vl A5 dv= Aeld. & Al
ol WAME S odste] AAE ATetA v Y o) Ads 5d & U He

go] oA A Ean A WA V= AA, 74 A AEEFE HEA =

i)

o
—_
e
rﬂ

HhHolt)h o2 51 FEE A= DNA topoisomerase o] ZHg3f=d o] 245 4

SPAA H ol FmdE FAATE 2EskA XeAl sk Aol HEHEAE A A
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L% 1 9] lipopolysaccharide”}
5o} e FAAZL vreRiel Wy Soled RaA svlw @k wd Aw vE
of YRR S0 FAAES thA W UEuE Wl Atk A4, 8 55 7FAtE
AL A Folxo] ABHL Mol oA E oA w|Z7]|Hoe] WA 9t} 2o

Fol AFde wol= e ot A5 FFrt MEridel ol TSl AZAEE B

)
=
4
o
B
ry
=
e
oy
)
s
=
=
AL
O
-
1o
rD:
)
oy
)
B
!

A1t Rl Straphylococcus  aureus
7V AAsE 9o o]Fo 60 %ol/de] MRSA(Methicillin Resistante Staphylococcus
aureus)® A AT o= FHAHAA LHE = HF 95%oltS AAL e HA
o]t} MRSAY methcilline]l AFA S 712 o2 thiE o A9 multidrug exporterE 7}

A 9lo] oY FF FAAC WAEs A ok @A 7HE fElsta e A
7h A BE A WA S Hols wrEgobEe] WEYaL itk AR ot
’d(Gram-)utel 2ot - FAATE AlE W Tl A AAES HERW ] 9184
gop AME W=z Sol7tef ghrh. HEtg&A FAA = AE Rl ko] &5t ot
2 ZAAE2 AxHI Axus Fdsor AxWRE oledn. 1% ¢4 (Gram+) HHEH Y
ob= M EHo] Y I etoltownt o] Fojx glo] FAA Fatel] FAZF glek. kAN 1
54w et Aee WA AAAY FAAR o] Fojxl AELE S FHs|of R
giko]l AiiF e w AFdAT. 53] AFA FAAY B+ porinolZte @ HE SEE F
| ARE whE o} Qto® Fol& 4 Qlth o] porinol EdAWol7t doju YA T T=
7F ZastAY glol AW A ZE vhEl ol iR Sol7kA] Eaf A WS A

A

=2
=

At

o e

N
ic)

oo

=13 H

=

s

=

© A% Stk old porin EdRol= 510 = WA S ST A ANA 24
ool A8 F e HATEE bacteria®l AES AdMsAY 54 F ded daF
sRET Hu oA wf A% Evh old A9 10W] WA Sk 1001 F7ERbEolv 2 A
d o ATk AA, FAAE Fellete 24E Adets A folth v EtEAd Y FAE
of g WAEHES e WeEE Balass AT 2 e wEerEA

FAA = wEtetg A Fefaa A Al 2ol A E I vk A, FAA A B4 L
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509 ool AFFEAGWOR et Qo] dAF FAE FHE FERAL R
Fet7 s Aok

B g3 @A ASHED Qi A RE oA AR ol A7 ed em
FAst g A A9 olg A A F A $He A Ao oaksta o

FAA WS 7= oY A AlEsE T WEA

[o

2 methicillin-resistant S. aureus
(MRSA), vancomycin-resistant enterococci (VRE), vancomycin intermediate S. aureus
(VISA), 183l HA 6F o]/ A WS 71kl E coli O157H7 Folth. 52 vt
A= MRSAE nosocomial infection agent® tha =g Ao 80%7}7ko] ArAlalar ¢l
T} VRE®F VISA®] 9% 19908 wkdstr] Alztste] A= o w2 gitste] Qe A
Bjolt}t. E. coli O157:H7 7 $°l%= multiple agent resistant® ©|u] o] F7F2] A A
WEs 7HAH oA 7kA] gk X g E gl dEfelth. o] tite A ol v,
e YAl b dRelA RIWs] wAlste] Abs] A EAl7F Ho] lar, fEluEtel A Ab
WA o g Abghyl ThEo A dAsk Yk 18 al 20019 E & o] ArstE WAl o] o
b FAAGemRY SAbEolu A 4 Al eyl o] vt e] wtdo] st
olE WATES FElvete] A5 54 FAAA dYAAY gla, 543 WS 89S

2 JA WA S7he M= a7t FAA AFES7E A R7IZE St
AE 5E SVHAA, Ax BAA aela ARSI A ZAE SIS ofs ko]l Ha Stk
kA olelgk EAE sAsH] feiA e AA BAE L e WAEVIAS oldsta WA S

dog|A @= T2 AT el dds] aH.
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Al AHERE 4 £82 T. Noros 9 FEWel oste] dAst=d, -4

= =)

o] YZbenzene , chloroform, acetone % ethylacetate 522 F&3}lo] 2+2te] fractionS

Qe F, 7 Zzte] BEEe BHYAPL WA

1}, TLC, HPTLC plate &4,
Aol 73t fractione thaF = 3ske], TLC plate ¥ HPTLC plate¥H oz AES #

5 2t el ka@ye ¥

T o

rot
ML

2]

t}. UV, NMR % MS A& 54
O = A @4o] A3 v AES ®Edte] UV Spectroscopy, A7) EH
spectroscopy S ©]83% NMR % Mass Spectrometry(chemical ionization, field desorption,

fast atom bombardment®} secondry ion)s< ©]-&3dte] F+x= ARz}

2. Bauer-Kirby test(td 2= AAE)

Alxt a ¥ oS Muller Hinton -3 wi =] flell HFskar o] fjo AAEHA F=3
GAIE HlzAe] FGstH Aol FAAA sRatalrE AR oW taa FHE A=
oA Zke] s vebdth A FAAY] &t Al vAAGAG L wep A7
7b vEbde 2 At WS FAA et dA e gAgke] v wet e

(sensitive, S), & 7FHA (intermeditely sensitive, 1), WA (resistant, R) & t}i=t},
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3. MIC(Mininal Inhibitory Concentration)
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=
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Aol EAGEE PCRS Ab&ate] 723 4 9t} £ aminoglycoside WAel 79}
Zol 2HEe] RNAZL Wstale] WAo] waE: 3

Hslste= A9 WAdS A7 FES E2ATEVHEoRE SFFAA o]F SSCP(Single

7ol A target sitefAA7F

Strand Conformation Polymorphism), RFLP (Restriction Fragment Length Polymorphism),
sequencings @ WHOE AWl TAFHFE A= ok of WS AyE A

Al ARbe] &al A4S de] AERE HEol Jheste] WA wdAe] dUINdE du

7. In vitro cell cytotoxicity Assay

BHI broth =3 brothel 24A17F A% (A7F 368 e A]) Z9A7 ek

2
tlo

2500rpmell Al 3083 AAHAS A7l F I ASANS 025umZHE  filtering$ S
96well o wjFste] 24A17F A&t cell (Vero cell 5)ol HE g}, Vero cellS 10% calf &%
S 713k Eagle MEM HiA| S Abg3lo] 24A17F wiokslar cellS monolayer® i %k &} o
trypsin A& g & AME F{H 200ul o 50ule] ARE HIEe] 5% CO2 EA sl A
18-24A17F v kst & dApdAwn o2 vero celle] AbE AEE A3 2ok Medium® A
3l controlZ cytotoxicity =& HA ST HA Al AbdE Mo HAxd me 535S 0
oA 10e.2 EF3k),

8. A¥FTE Y Y o|F o] &3 FA9 &7 tHA XAl
okAle] gyt bAAES AA oA =ARE 7] fste] orkE Aler (B coli,
Salmonella spp, Staphylococcus aureus; MRSA &) el st 72 FolAY A 5=

714, S w2 (SPF ICR, female, 5-6wk)4 ##] 5& AdsE= A3t AdS F
lethal dose 50 &2 =1 o]} (408f7}A])e] H& T2 Tt 24172 W23 e &

0. 24¥E Zd FY% o8 ol §% Al 13} 2L

G711 AEelAM FaTt JdAddE ddEe] FRede AR, 1gs), 44

S

Mo
=)
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B2 wrEe] B dTge] BAERe ol ul e IFOR o] Fojdth FAAE
239 AR), FAAE TASNA G AREQ), AT BE FHEAY} FAAE
o Abne B ARE), ATEIA BE EFRAIN FYAS TP 2 AR &

G AR@DR el aE #AdL o AFANE NGB fste] 7 B A4

gare Ao ALgH e AALU FEA B ofidFe ATCC EFFo|t)
oy broth (TSB; Difco, USA)ol HF = o] 37C 7]l A
24X E ek wFste] Age gt on &9kl #EAS 984 Muller-Hinton (MH;

Table 1. List of the bacterial strains

Strains Description Origin
JOL 375 Vibrio cholera O1 Human
JOL 376 Vibrio cholera 0139 ATCC 51394

JOL 377 Shigella dysenteriae Human
JOL 378 Shigella flexeneri Human

JOL 379 Escherichia coli O157:H7 ATCC 43890
Methicillin Resistant

MRSA 104 Staphylococcus Aureus Human
JOL284 |O157(E.Coli O157) Animal
ATCC Salmonella gallinarium ATCC
JOL 284 Escherichia coli O157 Animal
Gt SAol AHEE Salmonellatt& AW S=ollA Eeld A E59 ATCC 5

o]t} (Table 2). #FE-& Tryptic Soy broth (TSB; Difco, USA)oll HZxo] 37C 37

2
oAlA 24A1Zbst widetel Aol Abgslem Sete] #EE fdlA = Muller-Hinton

Ris

(MH; Difco, USA) agarg AF&3}%

Table 2. List of the Salmonella
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Strain  |Description Origin
JOL380 [Ar= e} ]3] (Salmonella typhi)S. Typhi Ak
JOL381 [Ax e} stebE]T] (Salmonella paratyphi) Abst
JOL386 |[Arxde} <l H 2] ¥ o] 2~ (S.Enteritidis) = A]
JOL387 |(Axde}l ¥l 32| (S. Typhimurium) = A
JOL388 |Ar= e} ¥ 3 F2 (S, Typhimurium) = 4]
JOL389 |Atxde} ¥ 3] 52| 3(S. Typhimurium) A
JOL394 |[Arde ZeE)ue] s (Salmonella gallinarium) )
JOL395 |[Atrdlel Zreue] 3 (Salmonella gallinarium) =(zh
JOL398 |Ar= e} ¥ 3 F2 (S, Typhimurium) 4]
JOL399  |&r= e} Bl 94 2] 5 (S. Typhimurium) =} A
JOL400 |&=de} ¥ 9] 5 2]+ (S. Typhimurium) =} A
JOL401  |&=d2} B 947 2] (S. Typhimurium) G
JOL402 |Ar=Ede) ¥ 3 52 & (S. Typhimurium) |5
JOL403  |&= 2} Bl 957 2] 5 (S. Typhimurium) B
JOL404  |A=de} ¥ 9] 2]+ (S. Typhimurium) 2
JOL405 |Ar=de) <ld 2] Bl Y 22 (S Enteritidis) 51
JOL407 |#=de) ol e €t 2 (S Enteritidis) ES
JOL408 |z} ¥ ¥ 42] & (S. Typhimurium) S
JOL409 |Atxdle} 752 (S.Dublin) A
JOL410 |Axdz} tu]S.Derby) A
JOL411 |Arde} F9 Al 9-2(S.Cholerasuis) ATCC 7001 = A
JOL419 |Atrdel ZHeue] 3 (Salmonella gallinarium) 51
JOL420 |Ardzt ZeyE]® (Salmonella gallinarium) i
JoL421  |(ArdeEr ZeEue] s (Salmonella gallinarium) 5
JOL422 |Arde ZE v (Salmonella gallinarium) g
JOL423 |ArEdet Zre]lvhe]E (Salmonella gallinarium) ATCC 9184 51
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11. 48 F (¢

5% ICR w"hv2= A 179l 2 A Abgstslen, A ARSH7 A
Salmonella®] ¥l7AA A4S &Qlstry] el v AEE HALS AAlste] s¢tow AEg &
elste] AAlsAth Negative controla 5vhe], 2F7F2] ofAl Fold 6vte4 S do= H
ato] AlojAlol fE AbsstHon 3Uzte] AEU|HE w F APS AAEAT A4S 73
B9 &= bg// streptomycin in DWE AFE319 1 Al 23 55 dulgy Zolam AL

At

QL

[e]
=3

7howbeA HEAD B

w2~ HEAH = Salmonella typhimuriumZ  streptomycin (Sigma, USA)°] S99 9)
= TSBell H%3te] 37T shaking incubatore A 24A17F v %k & 2 500rpmoll 4] 307+ 4
wsle] wAE 3435tk T AlE phosphate buffered saline (PBS)o= 13 Az 3
20% sucrose in 1X PBSel AF-fA1A 1X 10'cfu/m= 23o] #94 05mS zondaeE o] &
skl A HFeFTh

Ao = 3o Uiro] AAFATE Negative controlit2 FA|FF7F ofbd 20%
sucrose in 1X PBSE HF3dlal 27|75 5g/ ¢ streptomycin in DW 7H8 242 AlF
AT Al FA TS T A

J4A AL &

=

5 HFsta kA FEES Sg/ ¢ streptomycin in DWell
2 ATk kA FEES Prunus mume (2.7))9} Schizandra

chinensis (2.7]A}) 5 WS FE5ES bmg/mle =2 ok 28l Ag 7)7Hsot

Hx

. w2 Ao &%z FEE ASETH ZAL
EWo R &5 < Salmonella® F3S E43517] 98] ZF o vpa2HEH EWS £

AsAd. 7+ HE: A 138, AF 5T 19, 3Y, 64A 47 13 25 43 7+ 9] vk
2oA S 085% A de= 4% g4star SS (Difco, USA) agaroll 100l 3]4 of
S Twste] 37°C 37| A] 24A AT vl kst Salmonellad & =4 3o}

7h @A Fo & oF9 A%, &84 R AFAH 24
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£ Agel AH8H hyline Wolgl= oF 593 o0& 42758 golar ¥ 20vtg] 7t A@to] 77 6
vhely, 2w 8ubel 2 upro] ofbFgtel A A st
AARE AT RFHA B Aoz Ao dA AdVIEd s =5 A
zo] AASEE Y e T4 1FxE 2TS ARTF 1% HUtsted AFsA

o
5
ooEEe FAAL TREA e AR AT

iy
&
-lr?"
2
e
e

2o & Sallmonella gallinarum 4 B9 X533 ZFA}
3

&
= Aol AbER Wotel= 25 % hyline ot vheE AbEskslon, Aol AbgH 7]

A Salmonella®) MAGNE HA5] Ash VAEHA AAE AAstel S B F 4Y
of AHgstath T Avhel, evist ovlA ofA ol 247 SrkelN g o dsto] A

ojAlell & AbFetloem 3Ue] ASTE £ F A¥E AT 4871

R BE FFAAL, Amel 05%] g FEole] gue] opE He F

N
off
2
o

ol
e
ol
o
il

th. @A FE5E9 Sallmonella 295 N8 EF A3 4F
oA 7710839 AAE TS AFESIATE Ao ARty A 3U3ke] A8

e worh APEES 7 Y 00kl F 3ToR vhre] BeAS Stk

1 (test group) - NP532E 2%% Alzol H7bs] A&
2+ (positive control) — tetracycline2 A2 0.05%4 AlR=Z 7l A&
31 (negative control) - A}=%F A&

Ae Aol mAEsA HAALS A A Salmonella spp.ol A EO] YA FeSS el
o AgS FdstsE 71 Ul S22 G A5t S5 FEsATh e ARS Gl ol A

o AFGE Fol7l A MY AREA FE R 5L golFeh

kv
s
Ho
=)
=
&)
B
©

>
>
)
>
e

D $7 AEAE

s
A Abzel @oAIE 0,025 05, 1, 2% FEoz Az, AT AR B 165
g

4 % 3205% TANAL AR 9P
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Z} CP 22, 20%9} ME+* 3,100kcal/kg o & 3tlar, 718 QU4

(1994)ll 2] A sk AT
2) AFEA AFFAE

O
i)
ot
rlo
Z.
=
a
>
o2
23]
M

A 20 = AR AR AEEA stol k]l A AI(86FE)E ol &8kl 453 AR
= AldAsdh AR Al Absel gkl E 0, 0.05, 0.1, 0.2% Fwo® HIleto 47 AT =

FAAL, AT 49hE wkET 1844 F 28845 FAlsHlth

CEEEIEY
whgut gl 2 w1, 2%, A% S £4S @ehiln 10% NBFel dol 4TelA

overnight$tt}. H&E stain ¢ g gt4 <l ¥WstE s

14. 4584 54

1) A3l

olZkel WEW Py M 5 HMC-1(Dr. Y, Kitamura; Osaka University Medical School,
Osaka, Japan S2.28H AT 2hS5)= 10%9 € EdA43td 9 AH(FBS), 2 mM =5
Bl 100 IU/mL =lya€, 50 pg/mL streptomycin® 1.2 mMa-El S8 M &Eo] F714
Iscove’s modified Dulbecco’s medium(IMDM)ol| Al & 7] & o]4ksteta 5% o]s) 37C
o /] HjFE o} F Tl ¥, murine macrophage cell line& RAW 264.7 cells(Korea Research
Institute of Bioscience and Biotechnology, South Korea)< 10%¢] 4 Eg&A43l9 $gHdH
(FBS), 2 mM =FEql, 100 TU/mL sy A de] F7FE RPMI 1640 mediumol A &7] &
o] 2k} Er A 5% o] al 37T AEjoll A wjdE o] A

2) MTT assay

ko] 93 ANIEEAS dolr 7] 98] MTT assayS o] &3t AZAEES ZAEHAT

XE BFole] FES s AEsta 2447 ml s g 9=

& MTTOGmg/mDE9 10 pl= H7Fsh 3 37ColA 44 7F wjdd o8 DMSOZ 713
]_

3
Lo 3027 HA3 T 540nme] FFol A ELISA reader® F3EE =A4dto] AE AEE

—|~
e
(2
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3) Nitric oxide (NO) production=74

NO production Wl ¥H RAW 264.7 cells 45 Hol| nitrited 4 3F=1 96-well culture
platesel AXE 5 x 10°/mLZ #3383 pre-incubationdti FZE(1,000 pg/mL, 100 n
g/mL, or 10 pg/mL)& HA2stx LPS (200 ng/mL) & 24A17F A=3sko), A=z S
9]  Griess reagent (1% sulfanilamide, 0.1% naphthylethylenediamine dihydrochloride, and
2.5% phosphoric acid)& 7}sl A4 583 WXL, 570 nmol A nitrite?] §%F5

AR

4) Western blot analysis

Protein expression< Western blot analysis® 3}t RAW 264.7 cells2 culture dishes
(2 x 10°/mL)ell 6083 Fi1, 32 E(1,000 pg/mL, 100 pg/mL, or 10 ng/mL)E £ &}
30% F-o] LPS (200 ng/mL)E 7}3Ft}. cellsg ice-cold PBS (pH 7.4)2 F W A& 3t}
cell pelletsS lysis bufferoll 1583t 731 YA &3t cell debrisE A A%}, protein
concentrations BIO-RAPID protein assay reagent® F¢ste] A Ao w} =433t
78 ko] protein (20 pg)S SDS-PAGE®] i PVDF membrane (Millipore)® 31t}.
membrane< 5% nonfat milk in TBS/T buffer (150 mM NaCl, 20 mM Tris-HCI, and
0.05% Tween 20 pH 7.4)% blocking3t}. membrane< primary antibody® 1847+ &+ t}&
TBS/TEHOE ANl anti-mouse 2-C anti-rabbit I[gG horseradish peroxidase-conjugated
secondary antibodies® <l #lo] A3t} enhanced chemiluminescence (ECL Amersham,

Milan) 2 Immuno-reactivityS =74 3t}

5 &4 WY =AY (enzyme-linked immunosorbent assay. ELISA)

MEEL 24 well tissue culture plates ¢toll welld 5x10 5 AMEES vigs] A23187(1uM)
7F H7Fe PMAGONM) 2 #=3817] el 30&3F okt F%=(1, 10, 223 100 pg/mL)<]
FEEZ A AYHA

ELISA plate(Falcon, Becton Dickinson Labware, USA)+ coating buffer(0.1 Mcarbonate,
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pH 95)ol A 35 oj 917ko] th3+ TNF-a, IL-6, 22|31 GM-CSF @A 2 4Tl WA
T2 gdd g b3l 0.05% tween 20(PBS-T)S i3 PBSZ 4HS A H 3 @2
| 288 F JdE Fi2E FHoJE 1A37F < assay diluent(FBS10% =< PBS pH 7.0)
Aol A 2 A=) 100 uyL F-& assay diluent® £5 314 5o} W TNF-aq,

o

r;l re)

IL-6, Z12]32 GM-CSF+= wellell A &% o th 2A13F Sobe] wfFe o, 100 pLo] 2 &
28 HdE7I(vtel el ol Ed A7te] tig TNF-a, IL-6, L2]al GM-CSF R2xg=d
FASE avidin-HRP7F #7hs o] 1A7F &b wigkHol . 2 %, 100 pLe 71d &34l
(tetramethylbenzidime (TMB))7} Z+ wellell % 7}= o1 % 31 50uL2] stop solution(2N H 2SO
g0l o3 2owkgo] HAA Y] A 30%3F Aol A midE XAl 183 450 nmel A &7
TE SASAUT BE olF 9 HAAEL AL o|FojHa, BE EFE F4AF L AZE

o Al WH Zgwol

6) RNA F% % 9A"A} (revers—transcription PCR)

FEEZ A A 3 HMC-1 AEELS PMAGONM)SF A23187(1uM) = 2417 &<t =5
o] xt}. Total RNAE easy- BLUETM RNA 3% 7] E(iNtRON Biotech, Korea)& A}-&3}
o  FEedth. Ao =oM Z¥E total RNA®S  Fle B

(spectrophotometry)ell 9|3l =7 %o &

Total RNA(2 pg)+= first-strand cDNA 4 7] E(Amersham Pharmacia Biotech)Z& A}-&
shel 90%-%F 37TColA WAL & (reverse transcriptase)ol 23] cDNAZ wlH o]z},
GAPDH, IL-6, TNF-a, GM-CSFZ ¢ 3} primer sequences™ Ao AF3PG th= Alx
P01 h32) HEAQ PCR AAES 1% o7tz = AoA Fe=oxar #9A o}
Aol A drg kA vHEFR

7) Cytosolic etz == 2 kB¢ NF-kBol ™3 Western Blot 7#71

FEE2 A A8 @ HMC-1 Al2E52 PMAGO nM)9F A23187(1uM) = A=l Hh Ik
o AEE Sl Axd FEEE2 tad Zo] ExjHoldn AxE2 W) PBS
H Al H = o] H a1, lysis buffer[25 mmol/L Tris-HCI pH 7.4 , 150 mmol/L NaCl, 1 mmol/L
CaCl2, 1% Triton X-100, 1 mmol/L PMSF, 10 mL/mL aprotinin] ¢tellA 10% &b ¥z}t

os)
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= o gFE o L, SHlo]Ed A Aol AL, 2eal 4TA 10% <t

14000 x g o8 mARt 3 FEES AEE 1 mlo €5 72 PBSE AlA ¥ o],
400 mle] 95 WZ¥ hypotonic buffer[10 mmol/L HEPES/KOH, 10 mmol/L KCl, 2
mmol/L MgCl2, 0.1 mmol/L EDTA , 1 mmol/L DTT ¢} 0.5 mmol/LPMSF, pH 7.9]¢kol A]
Z Az, 1083 Wz Ae2 FXE 3, vortexed 33, 30 = &< 15000 x g &2

NEe) Heldl

o)

e

3 pellete> 9 WZH saline buffer] 50 mmol/L. HEPES/KOH, 50 mmol/L. KCI, 1
mmol/L DTT, 300 mmol/L NaCl, 0.1 mmol/LL. EDTA, 10 % =#Al&, 183 0.5 mmol/L
PMSF, pH 7.9] 50mL ¢kl A A3 Hodxa, 2087 ¥ ez X5 A3, vortexed
Ml 4T A 57 &< 15000 x g 22 YA B2 HoAH

Cytosolic¥}t & FEHEE52 7tz IkBol NF-xBE #=317] 98] 12% SDS-PAGE®] 23|
F gl 5o 12 PVDF membrane(Millipore)oll ZAFE o] %t}

5% o FAHF -F2 Adyolzd S kB¢ NF-xB7} AAtE membranes A zZ+z 4T
o Al 12A17F F<F Aztel] gk NF-kB p65¢F dztoll tigh kB & A (Santa Cruz Biotech.
Inc, CA, USA)°IA wld= ol MembraneE2 IgG-horseradishell tgh 3| 5 Al tho} A
(DAKO, High Wycomde, Bucks, UK)ell A 1A17F F<t vy o]zt Ao os =435
Al Q1A= o1% Epitopest= ECL #H& AleFS A& o2 Hox A Hr},

IxkBe} NF-xB @& 82k jmage analyzer(VILBER LOURMAT FC-26WL, France)®ll
ofaf A sty o xTh

ANEL AE o g Hi SEEA @A Student’s t-test & ]38t A
A SAT 2 e A Folds vluskth 74 AF 52 Aok Al Wo] o] F
AL, Bl 7 7F A AdEo] wEbsth #p ghe] 0.06K T Aow Fogk Aow FAY
b
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A 34 AF+4A3
1. 1A =E 249 A3

7} BRZANDARAL Ahee He F4)

rok
o
o
2
X
2
Y
L
ik
ox
3
o

1) ¥2 422
Oh gAAE e

o A, =2, Foug B Tty 5 20019

() 22A4 0 2 20hiks), sz, ez,

U kA FE
20001 %9 Mg FE=3 600159 dEA el tHeljM = wEs fraction@AHA F=

S HgstAnt Aol A= FH Ao A= T. Noros s FEH ¢ste] AAlste=
), ¢4 JdAES FA o] tHE benzene, chloroform, acetone ¥ ethylacetate 5= %3}
of 2479 fractions ¥ F, 1 7479 2= LIS I FIH

o EH A AA T, B ALY L A% 2Y
1) BFAFEE du 2289023 FAY)

A71E 2000020090 F 9 MRe FEEH 6001FS AFAY e e
fraction) ¥3. P& o ool taa GAS Adsteth Mas YHo] 59

°fAl 114709 44 & 7148l (Table 3)

Table 3. Growth inhibiting activities of extracts from medical herbs against bacteria
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A , , , MRS |MRS ,
=1l chole |chole |shige |shige |E.coli|salmo |salmo salmo (E.coli
o= A A

°kE |1 |2 |3 |4 |5 |6 |7 |78 |9 310 |11
1 |wpl 12 7 - - - - - 8 - -
2 |wp2 8 7 - - - - - - - - -
2 |wp3 14 3 - - - - - 9 - -
2 |wp4 11 10 - 6.5 - - - 9 7 - -
1 |wpb 10 9 - 7 - - - - 8 -
2 |wpb 14 9 - - - - 12 12 - -
2 |wp7 - - - - - - - - - -
2 |wp8 18 10 - - - - - 13 - - -
2 |wp9 13 6.5 - - - - - 9 7 -
2 |wpl10 14 9 - - - - - - 8 -
2 |wpli 19 9 - - - - - 13 12 -
2 |wpl2 12 7 - - - - - - - - -
1 |wpl13 - - - - - - - - - -
1 |wpl4 13 8 - - - - - - - - -
2 |wpl15 18 10 - - - - - 22 16 - -
1 |wpl6 11 8 - - - - - - - -
2 |wpl7 9 - - - - - - - - -
2 |wpl18 13 - - - - - - - - -
1 |wpl19 9 7 - - - - - - 7 - -
1 |wp20 12 7 - - - - - - - -
2 |wp21 10 7 65 - - - - - - - -
2 |wp22 - - - - - - - - - -
1lwp23 7 - - - - - - - - -
2\wp24 - 6.5 - - 10 - - - - - -
1 |wp25 14 10 - - - - - 15 11 - -
2 |wp26 15 13 7 - 9 - - 16 14 - -
1 |wp27 12 8 - - - - - - 8 -
2 |wp28 12 6.5 - - - - - - - - -
2 |wp29 9 - - - - - - - - - -
2 |wp30 13 7 - - - - - - - - -
2 |wp31 13 9 - - - - - - - -
2 |wp32 16 10 16 6.5 10 - 7 15 12 - 6.5
2 |wp33 15 9 - - - - - 11 - - -
2 |wp34 11 3 - 6.5 13 - - - 7 -
2 |wp35 12 6.5 - - - - - - - - -
1 |wp36 10 8 - - - - - - - -
2 |wp37 11 7 - - - - - - - - -
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2 |wp38 11 8 - - - - - - -
2 |wp39 10 7 - - - - - - -
2 |wp40 13 6.5 - - - - - - - -
1 |wp4i 11 8 7 7 - - 7 - 7 7
1 jwp42 13 8 - - - - - 9 7 -
2 |wp43 12 8 - - - - - - - -
2 |wp4d4 11 8 - - - - - 15 13 -
2 wp45 12 11 - - - - - 10 - -
2 |wp4b6 11 - - - - - - - - -
1 |wp47 16 8 - 65 - - - - 7 -
1 |wp48 12 8 - - - - - 9 10 -
2 |wp49 12 8 - - - - - - - -
1 |wp50 9 7 - - - - - - - -
2 |wpb1 9 7 - - - - - - - -
2 |wpb2 13 8 - - - - - - -
2 |wpb53 9 7 -| 65 - - - - 6.5 -
2 |wpb4 11 9 7 7 - - 6.5 7 6.5 -
1 |wpb5 14 9 - 7 9 10 - - 6.5 -
1 |wpb6 18 13 - - - - - 19 13 -
1 |wpb57 7 - - - - - - - - -
2 |wpb8 12 9 - - - 9 - - - -
1 |wpb9 12 8 - - - - - - -
2 |wp60 14 7 - - - - - - - -
2 |wpb1 10 - - - - - - - - -
1 |wp62 21 10 13 8 10 9 7 9 7 65
1 |wp63 20 11 12 9 11 7 - 13 18 7
2 |wpb4 14 8 - - - - - - -

2 |wpb5 12 7 - - - - - - - -
2 |wpb6 13 - - - - - - - - -
2 |wp67 - - - - - - - - - -
2 |wp68 10 7 - - - - - - - -
1 |wpb9 12 9 - - 13 - - 12 7 -
1 |wp70 - - - - - - - - -
2 |wp71 10 6.5 - - - - 6.5 - - -
2 |lwp72 13 6.5 - - - - - 8 8 -
2 |wp73 11 7 - - - - - 16 13 -
1 |wp74 14 11 - - - - - - - -
2 |lwp75 11 - - - - - - - - -
2 |wp76 11 6.5 - - - - - - - -
1 |wp77 10 - - - - - - - - -
2 |wp78 14| 65 - - - - - - - -
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2 |lwp79 15 8 - - - 8.5 - -
2 |wp80 13 11 - - - 13 15 -
2 |wp8i - - - - - - - -
1 |wp82 17 7 - - - - 6.5 -
2 |wp83 17 10 - 9 10 19 11 -
2 |wp84 11 6.5 - - - - 6.5 -
2 |wp85 14 9 - - - 9 6.5 -
2 |wp86 13 - - - - - - -
2 |wp87 13 - - - - - - -
1 |wp88 10 7 - - - - 8 -
2 |wp89 17 7 - - - - - -
2 |wp90 12 - - - - - - -
2 |wp91 19 - - - - 12 11 -
2 |wp92 13 - - - - - - -
1 |wp93 20 9 - - 11 - 7 -
1 |wp94 11 6.5 - - - - 6.5 -
2 |wp95 14 6.5 - - - - -
2 |wp96 15 9 - - - 11 10 -
1 |wp97 12 10 7 - - - 7 -
2 |wp98 9 - 10 - - 10 - -
2 |wp99 11 - - - - - -
2 |wp100 18 9 - - - 8.5 9 -
1 |wp101 9 7 - - - - - -
2 |wp102 11 - - - - - - -
2 |wp103 12 - - - - - - -
1 |wp104 9 7 - - - - - -
2 |wp105 11 8 - - 10 14 9 -
2 |wp106 9 - - - - - - -
2 |wpl107 9 6.5 - 6.5 - - - -
2 |wp108 12 11 - 6.5 13 10 10 -
2 |wp109 18 11 - 9 10 14 14 -
2 |wpl110 14 11 - - 7 12 10 -
1 jwpll1 - - - - - - - -
2 \wpli2 27 21 16 14| 24 13 18 11
2 |wpl113 24 14| 12 7 17 18 14 -
2 |wplil4 13 7 9] 65 - - - -
A A& FolA 12 AFTHlA 71| Aola, 2+ kA= 7] A%

271 © 6mmuY 2= 10ul, -

=3

1 100% MeOH
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gHfAl 5 E 2] 05mg/mle®=® A ¥ disc gL o Z

o

i’—}\

[U ©

ZAFSE A3 Qo
(Prunus mume), 2V A-(Schizandra chinensis) 2 3}d(Coptis japonica)®] it ZF-g-o] $-

TS Ut ATE (Table 4).

Table 4. Growth inhibiting activities of extracts from medical herbs against bacteria

Clear zone diameter (mm)
Botanical name | jor, | joL | JOL | JOL | JOL | JOL | JOL |MRSA|MRSA| | JOL
375 376 377 378 379 380 381 104 6 284
Scutellaria
baicalensis 23 16 11 14 12 8 12 19 16 10 9
Coptzs _ _
Japonica 30 28 18 16 8 14 19 17 11
Anemarrhena N N N _ _ _ N N N
asphodeloides 8 28
Gardenia _ _
Jasminoides 10 15 10 11 8 8 9 10 3
Sophora 9 15 _ 10 _ _ _ 9 _ _ _
flavescens
Paeonia _ _ _ -
suffruticosa 20 14 13 13 9 11 16
Scrophularia _ _ _ _ _ _ _ _ _
buergeriana 1 16
Lithospermum 16 _ _ _ _ _ _ _ 7 _ _
erythrorhizon
Chrysanthemum B _ _ _ _
morifolium 20 11 8 8 10 7
Schizandra
hinensis 28 24 16 24 17 18 16 18 16 75 10
Prunus mume 28 24 17 20 15 16 13 10 15 - 9
Giycyrrhiza _ _ _ _ _ _
uralensis(wild) 20 15 7 13 15
Giycyrrhiza _ _ _ _ _ _
uralensis(73 Z+) 20 | 20 10 15 11
Scutellaria
baicalensis (M) 12 15 12 9 11 10 13 12 14 9 7
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Coptis

Japonica (M) 15 18 18 13 16 15 13 16 15 8 15
Schizandra )
chinensis (M) 13 14 12 11 10 13 13 13 15 9

* Disc size : 6mm

291, JOL 379( E. coli 0157 ATCC 43890)°ll w3t Scutellaria baicalensis (2) ¢+ Coptis

japonica (4)2] Disc &2 o)t a3 A}

3) Salmonellad] W FFAFEE9] FTHAIUAEE
A wFolA 2SS Bl fEolA A4 AFade 71" F (v, 2uAp)ol
e 4FA APe APtk F B T dF BYAFRGE Y AR} FE
Salmonella vt st S A HAES ATl 7 AAISHATE Salmonella] g+ $F2FA)]
FE=9 05mg/mlsE=z At 9 I Ad s A A3 u(Prunus mume), 27| =}
(Schizandra chinensis)o| A =& @4/dES Btk (Table 5). 53] S/#F FE=EHET w&
= FEEAAAM O F2 FdA o] el Bt
Table 5. Growth inhibiting activities of extracts from medical herbs against Salmonella
Clear zone diameter (mm)
Sample |Coptis Scutellaria |Schizandra |Prunus |Coptis Scutellaria |Schizandra
Jjaponica | baicalensis | chinensis | mume | japonica| baicalensis | chinensis
(M) (M) (M) (M) (D) (D) (D)
EETT - - 11 13 8 10 9
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JOL 380 13 - 19 20 19 18 23
JOL 381 12 8.5 17 20 18 16 18
JOL 386 - - 14 15 7 10 12
JOL 387 13 11 19 20 13 15 11
JOL 388 9 10 12 14 10 6.5 11
JOL 389 - - 12 18 13 7 9
JOL 407 - - 14 15 NT” NT NT
JOL 408 - - 13 13 NT NT NT
JOL 409 - - 16 16 NT NT NT
JOL 410 - - 14 13 NT NT NT
JOL 411 13 - 23 22 NT NT NT
JOL 419 10 - 23 24 NT NT NT
JOL 420 11 - 25 23 NT NT NT
JOL 421 9 - 21 22 NT NT NT
JOL 422 10 - 20 21 NT NT NT

#* NT : not tested

* Disc of methanol extract : 8mm, disc of water extract : 6mm

4) 2 9A ¥X% (Minimum inhibitiry concentration, MIC)(1xd =)

gateo] Fold 3F FeFAE ol&ste] Salmonella Tl g HAA N EE
(minimum inhibitiry concentration, MIC)& #AFgt A3} S, chinensisol Al tiA A o2 v
o ®eldA s vEde As BoFa dv C japonical A= EE HFE

A &gl EAstA oy =2 w2 Wl FdAdS el Y (Table 6).

Table 6. Minimum inhibitory concentration (MIC) of medical herbs for Salmonella

(1009 methanol extract)

Minimum inhibitory concentration (ug/ul)
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Prunus mume Schizandra chinensis Coptis japonica
=TT 1000 - 500
JOL 380 125 500 62.5
JOL 381 250 156 125
JOL 387 500 - 125
JOL 388 1000 31.3 125
JOL 389 15.6 - 500
JOL 408 156 125 500
JOL 409 - - 500
JOL 410 62.5 125 125
JOL 411 500 62.5 125
JOL 419 125 31.3 250
JOL 420 156 31.3 250
JOL 421 31.3 31.3 500
JOL 422 156 31.3 250

5) %A Fo F utxe] AEARG EWAX Salmonella® AE & FAEHS
A1 =)

S. typhimuriums &2 HE3 F npgx BHOo R Samonellad T2 =43 A3 P
mume ¢} S. chinensis ¥ v}

o
AA8 Fashs dFS HEFAT (Table 7).
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Table 7. Fecal shedding of Salmonella (cfg/g) after challenge with Salmonella

typhimurium
Days of fecal examination
Group
day0 dayl day3 day4

Con-1 0 0 2.7X 10" death

Con-2 0 30X 10° 20X 10° death

Con-3 0 50 X 10° death

Con-4 0 2.0X 10’ 9.0X 10 death

Con-5 0 6.0 X 10 death
Expl™-1 0 0 0 0
Expl-2 0 6.0 X 10 24X 107 0
Expl-3 0 50X 10° 2.7X 10" death
Expl-4 0 0 0 0
Expl-5 0 0 30X 10° 40X 10°
Exp2™-1 0 3.0X 107 30X 10° 0
Exp2-2 0 25X 107 3.0X 107 2.0X 107
Exp2-3 0 0 47X 10° death
Exp2-4 0 0 0 0
Exp2-5 0 0 30 44X 107

* Expl : Prunus mume, Exp2 : Schizandra chinensis

g AYEE Zd FHH ol & o &% dAY A HHAY 2AHEHALEZ 89

D s3H&

Table 6 oA 2& z}zheo] Small intestine, Spleen, Liver ¥ Kidney ] Z# & o] £33t}

2) T34
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(1) Small intestine
Control& A9 9 3d4 ) Al(ischemic necrosis)e} &7 &9 9] €3 (atrophy)e] 2L
A8k aeY Prunus mume W= S. chinensis @ toll A= FEldl %7

Aol glglom B 243 2 Aol QL.

)
Jm
o
=
BN
=
fo

F, =, x200) (%, Prunus mume, x200)

(2) Spleen

Controldl &= Awtxr oz  HMEH(red pulp)Zol &¥(congestion) % =9
(hemorrhage) ©] Alstar 1] AR = AL 2874 SE oW, 53] tfxtol A
= gL Ae. bbho) Prunus mume, S. chinensis A @ wrol A= &8o] izt H]§)
vl ekgl o Prunus mume S S, chinensis A EWelAdE & A Huh Aoy

Control H.th+= oFgl&

ol
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(B, &, x100) (813, S. chinensis, x100)

(3) Liver
Controlel A= 22+ Control 1I-25 Al€staie A A MW (central vein) v W49
(portal vein)ell &&o] Aoy  Prunus mume, S. chinensis A gltollA AH oz &

o vlopg .

(ZF, Prunus mume, x400) (ZF, tHZE, x100)
(4) Kidney

tixol  Prunus mume, S. chinensis Aol BIsiA dde] o] AAS.

=R N
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(A%, dxF, x100) | (A%, Prunus mume, %100)

AH o2 Control ol BISNA Prunus mume, S. chinensis A2 oA &3, 384

A 5ol A no] mobate] of AR &L 9lgo] AR,

e el 8ol ® ewjet evxE Yo wf
$29 S typhimuriums 54 JEF F vk YEAF G EH- A Salmonelia®l #
2o 9% FAZHZALES 3o FA FEAS IFHAT. =T F7] Ae=4
FoAA Al AP ZAIE ZALALE A rATS st

2. 2A¢E AYARQAIE)
7b B (Qm A Az, B, dF FA =A

1A el Aol $5

i
= AL ofdel 2ol AASAY. B4 wUHLow FRIPARL ATt

W

= A

1) FFAFEE A £
7hH @w =} A%

(1) eva =3&&9] Ax

Al Al dsterRel ] T Az eWAE B4/ o8k §ixte] A7)
7F 30W Al (nesh) ol3b} S=® wayste] epld RS FE T, RUl0A FE Az
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Hooma 2600 g) Aol 3ufol sfFstE 100% o B2 &M Jhste] 100Co| A 3417
].

B BF WL FESHT ARF F ol PFEET e FAAZN] 113 g9 204

(2) vzt A8 2 v E 7HE FEEC] Ax
A7) AA Y T (DA =5 onAR 2FEE(113 9)& F75(1 () dEstn

o B o7 AMAH(R00 ml), YEFZZWEHR00 ml) Z FEFL(800 ml)<

)
N
oy
B
)
o
oo HU of

N
N
e
ut
o
™
ol
ol
ol
£
N
N
N
N
1o,
N
N

W) o2 RH 3 EE
(1) 22wl Aol (gomisin J)9] # g

A7) AAd TH)(2)l A 5 v HEFRade HEFEEG g8 HAYsa 4
Holl 21 fE22dg 0 MeES@ 1 1(v/v)s &EF&WE AMEste] ARvtEaRAE A
Algto] Wk ARvtEIg A FUAI FFE UEHE AES Fetal w55kl 6709 #
APz Yrdoern, A A 28E2Q A9 mg)E YMC ZAgd A wgh&iE(75 ¢
25(v/v))E &E 8z AESte] ARvtEIYI S A s = 111 mg)E F5IRL
W 77 B A 5] BEARAE 2= v Al Aol (gomisin US TSR THSeo et al,

Nat. Prod. Sci., 10, pp.104-108, 2004).

T4 3 g Z 24 (Colorless prisms)

"H-NMR (CDCls, 500 MHz) : 662 (2H, s, H-4, H-11), 392 (3H, s, 2-OCHz), 3.91
(3H, s, 13-OCHs), 351 (6H, s, 1-OCHs, 14-OCHa), 254 (1H, dd, J = 7.3, 13.7 Hz, Hb-6),
245 (1H, dd, J = 1.8, 13.7 Hz, Ha-6), 223 (1H, dd, J = 9.2, 12.8 Hz, Hb-9), 201 (1H, d,
J = 128 Hz, Ha-9), 1.88 (1H, m, H-8), 1.79 (1H, m, H-7), 096 (3H, d, J = 7.3 Hz,
18-CHz), 0.72 (3H, d, J = 7.3 Hz, 17-CHa).

P“C-NMR (CDCl3, 125 MHz) : 1504 (C-1), 137.7 (C-2), 147.6 (C-3), 1132 (C-4),
134.9 (C-5), 389 (C-6), 338 (C-7), 41.0 (C-8), 353 (C-9), 140.3 (C-10), 110.1 (C-11),
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148.8 (C-12), 1374 (C-13), 150.3 (C-14), 1215 (C-15), 1225 (C-16), 21.8 (C-17), 12.6
(C-18), 60.1 (1-OCHs), 61.1 (2-OCHz3), 61.1 (13-OCHj3), 60.1 (14-OCHzs).

(2) am 2l o o](gomisin A)¢] ¢
A7) AAo L) (1) Al WA EEFEQ C(635 mg)E YMC Zee| A1 v
D3/ E SEEVIE AESY] ARvEOH N E AAste] wE ARvEIHIAA F

o
o
i
3

At S UeERE AES F8a w55 3719 AR E(CITCHe = Yo, A W
A B C1(320 mg)S MA@ oA E(R  1(vv)S & 8mE AL83sE AggtAa A
azvtEag a2 Fste] sEE 249 mg)E FEIINeH, 77| E AT s BAAE

zt= w2l 9 el(gomisin A)YS Qs Ath(lkeya et al, Chem. Pharm. Bull., 27,

pp.1383-1394, 1979).

T4 E2(Colorless powder); (-)-ESI-MS m/z 415 [M-H]

'"H-NMR (CDCls, 500 MHz) : 662 (1H, s, H-4), 647 (1H, s, H-11), 596 (2H, s,
-OCH,0-), 3.90 (6H, s, 3-OCHs, 12-OCHs), 3.83 (3H, s, 2-OCHs), 351 (3H, s, 1-OCHy),
2.67 (1H, d, J = 135 Hz, Hb-6), 257 (1H, dd, J = 1.4, 142 Hz, Hb-9), 234 (1H, d, J =
135 Hz, Ha-6), 233 (1H, dd, J = 8.1, 142 Hz, Ha-9), 1.86 (I1H, m, H-8), 1.25 (3H, s,
18-CHz), 0.81 (3H, d, J = 7.3 Hz, 17-CHa).

“C-NMR (CDCl3, 125 MHz) : 1522 (C-1), 140.8 (C-2), 152.4 (C-3), 1104 (C-4),
132.1 (C-5), 406 (C-6), 71.7 (C-7), 42.1 (C-8), 338 (C-9), 1326 (C-10), 106.0 (C-11),
1480 (C-12), 1350 (C-13), 141.3 (C-14), 1219 (C-15), 124.2 (C-16), 159 (C-17), 30.2
(C-18), 60.7 (1-OCH3), 61.1 (2-OCHy), 56.0 (3-OCHz), 59.7 (14-OCHj), 100.9 (-OCH.0-).

(3) etz U w2l of o] F(angeloyl gomisin H)2| #2]

A7) AAlel )(2)9] F oA ARFEA C2AT5 mg)E WAl obHEG L 1(v/V)E
=8vlE AFEE AE7tA Aj] ArvEagR feste] 3%= 3(26 mg)E 53
o, 77|14 d17] BAXE zteE AR Y vl o o] F (angeloyl gomisin H) ¥ &
3Fol & A tHKIim et al., Kor. J. Pharmacogn., 33, pp.272-276, 2002; Tan et al., Planta
Med., 50, pp.414-417, 1984).
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Azl 5 4 (Colorless prisms); (-)-ESI-MS m/z 499 [M-H]

"H-NMR (CDCls, 500 MHz) : 6.68 (1H, s, H-4), 655 (1H, s, H-11), 583 (1H, m,
H-3"), 3.90 (3H, s, 13-OCHs), 3.87 (3H, s, 12-OCHs), 3.83 (6H, s, 2-OCHs;, 3-OCHs), 3.54
(3H, s, 1-OCHs), 2.73 (1H, d, J = 13.7 Hz, Hb-6), 2.69 (1H, dd, J = 1.4, 14.2 Hz, Hb-9),
241 (1H, dd, J = 7.8, 142 Hz, Ha-9), 233 (1H, d, J = 13.7 Hz, Ha-6), 1.88 (1H, m,
H-8), 1.75 (6H, m, H-4’, H-5'), 1.24 (1H, s, H-18), 0.84 (3H, d, J = 7.3 Hz, 18-CHs).

YC-NMR (CDCl;, 125 MHz) : 1519 (C-1), 1404 (C-2), 152.6 (C-3), 110.2 (C-4),
133.1 (C-5), 40.7 (C-6), 72.1 (C-7), 42.0 (C-8), 34.3 (C-9), 1339 (C-10), 112.8 (C-11),
151.8 (C-12), 139.7 (C-13), 142.3 (C-14), 1229 (C-15), 123.3 (C-16), 16.0 (C-17), 30.0
(C-18), 60.9 (1-OCHs), 61.0 (2-OCHs), 56.1 (3-OCHs), 56.1 (12-OCHs), 60.7 (13-OCHs),
165.8 (C-1'), 127.7 (C-2'), 1374 (C-3'), 154 (C-4’), 204 (C-5).

(4) # 7= (schizandrin) 9] &2
7] Al (Do A4 HA 2EEQ] F(R40 mg)E YMC AHd di wgks:

(7 3(v/v)E &E&ME AMEste]l ARvtEINIE AAlste]  SeHE 4

Sstew, 7|71 EM A 7] EAAE Zve A= (schizandrin) 98 818 THKIm

et al., Kor. J. Pharmacogn., 33, pp.272-276, 2002; Ikeya et al., Chem. Pharm. Bull., 26,

=

(41 mg)E

pD.3257-3260, 1978).
AL B2 (Colorless powder)

'H-NMR (CDCl3, 500 MHz) : 6.60 (1H, s, H-4), 653 (1H, s, H-11), 3.90 (3H, s,
14-OCHz), 3.88 (6H, s, 12-OCH; 13-OCHs), 3.87 (3H, s, 3-OCHz), 358 (3H, s, 2-OCHy),
357 (3H, s, 1-OCHz), 2.65 (1H, d, J = 135 Hz, Hb-6), 263 (1H, dd, J = 14, 14.2 Hz,
Hb-9), 237 (1H, dd, J = 6.0, 14.2 Hz, Ha-9), 2.36 (1H, d, / = 135 Hz, Ha-6), 1.87 (1H,
m, H-8), 1.25 (1H, s, 18-CHz), 0.81 (3H, d, J = 7.3 Hz, 17-CH>).

BC-NMR (CDCl3, 125 MHz) : 151.9 (C-1), 140.8 (C-2), 1525 (C-3), 1105 (C-4),
131.9 (C-5), 40.9 (C-6), 719 (C-7), 419 (C-8), 34.3 (C-9), 1339 (C-10), 110.0 (C-11),
152.1 (C-12), 1402 (C-13), 151.6 (C-14), 122.8 (C-15), 124.3 (C-16), 159 (C-17), 29.9
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(C-18), 60.7 (1-OCHz3), 61.0 (2-OCHs), 56.0 (3-OCHz3), 56.0 (12-OCH3), 61.0 (13-OCHa),

60.7 (14-OCHa).

o

ZA}

ot
o

bt

¢

ng/mlsEs Ad I ogam samow

1
oA Bojx|E= wte} ol Vibrio cholerae 015 M| 33l 659 Al¢tol 7+

T ARG F2e AE (mm)
Vibrio cholerae O1 JOL375 85
Vibrio cholerae 0139 JOL376 9

Shigrlla dysenteriae JOL377
Shigella flexeneri JOL378

E. coli 0157 ATCC 43890
Salmonella typhi JOL380
Salmonella paratyphi A JOL381
MRSA 104 *}%L T

MRSA 6 &(%) #25 6.5
E. coli 0157 5“’ 2T

W) ewla S L nFA e heFERe

871 AAl] 7H(2)=FH 2
1

58S 247 1 mg/mFEERE AEd 5 gxaa g
oA Holxsukel o] I rmMe NHEFEEd FEE THEFEE0] A 75l 3
A AFAE BHYlon, o] F HIEZWE JMEFEE] duHoR g dEs o

Table 9. Growth inhibiting activities of extracts from medical herbs against bacteria
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F%% A2 A inhibition length (mm)
N i | gFRade | g =
HeFeE| HEFEE | HeFeE | terEs

Vibrio cholerae O1 JOL375 8 11 10 -
Vibrio cholerae 0139 JOL376 - 9 9 -
Shigrlla dysenteriae JOL377 - 10 9 -
Shigella flexeneri JOL378 - 9 7 -
E. coli 0157 ATCC 43890 - 7 - -
Salmonella typhi JOL380 - 9 7 -
Salmonella paratyphi A JOL381 - 8 7 -
MRSA 104 Abgh #¢ - 7 7 -
MRSA 6 s=(%) &2+ - 8 7 -
E. coli O157 &% #2F - - - -

2014 =53 4] stE(3dE 1 WA 4)9 1859 A o

7] A ol o
3 HAa oA FTE ZHG 95te] B-3E FHuAZS o] gslrt. TSBel ZdE 7S 7

A&ke] CFU (Z1/m) S A4 3, 0.85%

-\lN'

< WA E o] &st] AT F 590mmol A FHEE

oZ
ik
1>
o2
-
il
o,
ofo
ol
o
s
—
<
=
(e»)
=
~
=
ISS)
frt
lohy
i
ﬁg
XL

24 FZFEO 55~60TC9 He-3E HZ 2 (broth) & Holi My 7} EFo=
|4 247130 wfFssict. Migd v& d
Mg &, Ee-dE xRl 100 34 s =kl 37

C
tom #Fato] A F7F 1007] vRkl FRE Ha o sER A F 4

ot
2
w
\]
3
o?L'
i
2

]

'.D"
UERlT. 2 At A7) AAld 20l F5F 4F9] SEEHEE )2 dF T 3
ek Rlet 18F Eel st Zhzt A& oAl s k7F 200500 pg/me]l

25 YE AT}, (Table 10. 33)
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Table 10. Growth inhibiting activities of extracts from medical herbs against bacteria

A (HA2TSFE ug/ml)
# F v A — ~l i - o
3I3gE 1| 3= 2 | 3= 3| 3EE 4 |P/SY| K
Vibrio cholerae 0
o1 JOL375 300 300 300 300 NA 10
Vibrio cholerae
JOL376 200 200 200 200 NA 10
0139
Shigrlla
) JOL377 200 200 200 200 NA 10
dysenteriae
Shigella
) JOL378 200 200 200 200 NA 10
flexeneri
E. coli 0157 ATCC 43890 200 300 200 300 NA 10
Salmonella
] JOL380 300 300 300 400 NA 10
typhi
Salmonella
) JOL381 200 200 200 200 NA 10
paratyphi A
MRSA 104 Ab 28 400 300 400 400 NA 10
FE(E)
MRSA 6 S 400 300 400 400 NA 10
-8 T
E. coli 0157 TE TE T 200 200 200 200 NA 10
ATCC
MRSA 400 300 400 300 1 NA
700698
Shigella
] ATCC 49557 500 400 500 500 NA 10
dysenteriae
Sal 1 FHAF =T
armonetia o 300 200 300 200 | NA | 10
gallinarium -
E. coli 0157 ATCC 35150 300 200 300 200 NA 10
Salmonella FIHARET
) . 300 200 300 200 NA 10
typhimurium =+ (Sal-13)
Salmonella FIHARET
L 300 200 300 200 NA 10
enteritidis T (Sal-36)
FHARET
E. coli K99 300 200 300 200 NA 10
T (E-125)
FHARTET
E. coli K88 300 200 300 200 NA 10
T (E-126)
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Vg RFE(HUAY/AER oA B EFE) Y okygulFzobE(Fhmle] ),

U 2ot ema R & g AR, &4 R AP 2ARAEE)

o AN $5F TS B A Qulsh omA FHAL wolA Fold

v (Prunus mume) = oA Fulap HupEso] Lol wisiubEe] ARl J o]
FE oA gds BA Vel asd wd Ale 99t AReEE {74k citric
acid, malic acid, succinic acid, tartaric acid’} TF& 3Hf-%o] o™ terpenoidiFZ+
sitostrol@} oleanolic acid’} &-f5o] 33, F7|dFC 2+ K, P, Ca, Al, Na % Mg &
o] 3hf¥e] UTH(Kim 1997a). 7FaAgshA] &2 A< wiAdzHE g9 A8 citric
acid (Nakauchi 1950) 9} flavonoid®A] mumenin, naringenin (Hasegawa 1959) %3}
alcohol®4] amyl alcohol (Kameoka and Kitagawa 1976) S°] ¢l3 glucose,
trehalose (Takizawa et al 1979) ¢} 22 FF%= Bu¥ uf i}y, wjae] aFof #st A
T2 A FEE0] e vAl= dF (Ko 1996), 1+ Aolel nxl:= 93 (Sheo
et al 1990), 283 A S vX= I3 (Kim 1997b) Fo] Hisil glow, uj
Ao A5 fabAe] gt FFEYE B (Bae and Kim 1999) 1 FAEo
el e ATEHAY (Ina et al 2004). T3 mja FEHES A2 FE&37|% 3
(Matsuda et al 2003) Z7Iv &2 35, A8 F Fo ol &atlrt. 12 g, A4,
s, 2 7 sol adE dehde Az o]&5o] $kem (Choi 19955 Lim et al
1987) Aoz AgH o= oste] AREskgltt (Ina et al 2004).

27 A} (Schizandra chinensis) & & o] &oh= AAHORE A, I+, T4, o9
A FA, AA T olgo®E EgoAa fEveE vlEste] T, A&, divk vs 5
Ao #E2Fh (Jung et al 2000). selAE g4l A4 HA=Z (Liu 1985), A FA
(Ko and Yiu 2001; Yim and Ko 1999), 71#A14, 714 A2 (Lee et al 2004), A&
¢, FEAx, AT AlE 3, A, dME T FF9A A8 2F HS (Nakagiri et
al 2003), &3&el g ai528 9 FAstast (Ip et al 1995 Mak et al 1996;
Toda et al 1988) % W& okg] 7|50 7 @ujart AFEE Yt (Jung et al 2000; Lee
et al 2001). @AZFA eu|ak Aol #3t A=+ V] ee UEE F8 dEow

o

i
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ot A lignan ¥3% (Shin et al 1989), UWHAE,
et al 1983; Yang et al 1982), f+&ld, A& 2 v {714 Al gt A+ (Lee
and Lee 1989), F911 %4 = Eod a9 53 A& FaF548 (Wang et al
1994) %= ®u o} glu Fatavfe] thaiM i Buse] vt (Li et al 2005).

mebs 2 A evjel evjat Al E heste] AMRFHIVIAIR FoldomA we A
g5 a8 P S FAKSE o]F9] o] & Tt dotr At skl

714k, anthocyanin 24 (Nakajima

D A 9 ay
7hH 2ol evjAk Az

of AgelM AHgE AMlEes o, U AwjE o]gdt] FEE WEE FEE0]

2) A7}
7hH AR AR AHE
Qe ok A¥b= table 110 2wl thsh A3b= table 120 WERfSITh Al A
g AF F 59s] w2 TAFY Aolg vrhiAE dstoy, daAld oz AgdelA d
BEFE vebddth dAAEAAHAFE] A APy T evA S 390 g, 2ml
& 360 g, YERT2 260 g0 & djEwrel ATl o H& ALRAATS vehdqlh

P S FolgE FEA B £19 Yol E BEA ol ETHTt FA3] F
2 2 4 U9tk EF AU Aobde AP D dxLdAs ABEF 9
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Table 11. Effects of Prunus mume for the growing promotion in chickens.

o Body weight (g) at week Incre.se d body
0 1 9 3 4 5 weight (g)

C-1 54 63 111 210 271 340 286
C-2 53 71 123 221 Death | Death -
C-3 51 62 95 178 273 325 274
C-4 49 49 69 117 170 196 147
C-5 44 57 99 174 246 275 231
C-6 50 58 97 Death | Death | Death -
C-7 48 52 83 165 256 318 270
C-8 42 52 95 213 280 333 291

Average 49 58 97 183 249 298 250
E-1 47 49 78 153 237 256 209
E-2 50 51 78 155 263 290 240
E-3 48 56 93 195 340 414 366
E-4 49 60 108 236 317 302 253
E-5 58 62 100 183 255 311 253
E-6 49 60 108 184 246 298 249

Average 53 58 104 209 295 312 262

C; Control, E; Experiment of P. mume
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Table 12. Effects of Schizandra chinensis for the growing promotion in chickens.

Body weight (g) at week
Group Incresed l?é)siy weight
0 1 2 3 4 5
C-1 54 63 111 210 271 340 286
C-2 53 71 123 221 Death | Death -
C-3 51 62 95 178 273 325 274
C-4 49 49 69 117 170 196 147
C-5 44 57 9 174 246 275 231
C-6 50 58 97 Death | Death | Death -
C-7 48 52 83 165 256 318 270
C-8 42 52 95 213 280 333 291
Average 49 58 97 183 249 298 250
E-1 52 60 114 198 248 249 197
E-2 57 56 100 244 395 453 396
E-3 47 57 99 168 213 238 191
E-4 59 63 115 243 368 406 347
E-5 51 53 102 217 312 368 317
E-6 53 56 91 182 236 284 231
Average 53 58 104 209 295 333 280

C; Control, E; Experiment of S. chinensis
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t}. ool Uz} B F Sallmonella gallinarum 7}E &9 X8&5% 9 HAA FAH2
AdE)

1AAEe] AgelA S5e B 5ol A evsh el FEAS gl A Fojd
= I
[ -

F 4%, 54 2 ra4el B AWe Agstel $5F BARE ARk oo BA%

Ardese eyt Add AW F 7P B 8 Es Hols Zlo® 53] Abg
o Ardups whAoA AFE wizi7F o FEolny. ARdelt 2,30001F0] 9= A I
o] Hilxo] 9lom endotoxin, cytotoxin, enterotoxin & TFet HA47F EAst o]
gl 248, 1d, sdS T olel 7HAe A S e 7 dnh E=SE o] Myt
< AU AAAEES Faeto] SFAF AT F dom ALY BE IRsEe] AdEH
AteEe] AF5S o7 (Boonmar et al 1998) W T 7Hg &3 ot}

Salmonella % % S. typhi®} S. paratyphis= AFolwt 7F9dsk=d (Chiu et al 2005) &

3] S. typhie AFRelAIA EFA @2lo] #HTt (Jones 2005). S. dublin tij7] A
HAE =Y AFge AR WHAECE (Uzzau et al2001). S. choleraesuist S. enterica?)
serovar® (Chiu et al2005) Aol FA¥ = ZEFA Al x| steeFAe)l #HY
= E¢sts Audided s sds & AAe AEe oA (Straw et al 1999). AFE
ool S ARbAQl e Elote A Y Uty JFAY HdexEn vEehdth (Chiu et
all1999; Cohen et al 1987). S. pullorum®& S. gallinarum< oA 22z 7FFF92] 9}
TFHEZA T oA ARGl wist AAd E4E dott (Alshawabkeh and
Yamani 1996; Barrow 1993). 223 S. typhimurium, S. enteritidis7t SrellA 7hedw
T Hy8o] =2 AogEn HIEoe 9o (Hopper and Mawer 1988 Shivapeasad
et all990) ©] & S. typhimurium< 7}olA A} ldE=2 o7 A 71t} (Esaki et al
2004). =3, 53] gar)g AE B3 Aes Bl FE ve, dE 2 §9 SolA
S. enteritidis®ll 2¢J8] +=3t1 (Arakawa et al 1996; Limawonngpranee et al 1999
Mason and Ebel 1992) Atgta} E=ol theksiAl =22 g4 Salmonella 7F4d)
Aol FgFHAY Fast AR Ho} it (Eble et al 1992; Henzler et al 1994).
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Webd B A7t enel el dulE AFet ARAAAL FolgomA Wold o

AdHE 2] o5 o8 bede PotuuA Bk,

7h Lol euak Az
of AN AHE AlE= o, v dujE o] &sto] WgeR

o
e
o
o
e
)
o

= Aol AbER Wotd= 25 % hyline ot vheE AbEskslon, Aol AbgH 7]
A Salmonella®] H]7FA AL 23517 98] nAESA AALS Ao &4 &9 & 237
of gtk dE vk, oSt QulR opa)l Foli 47 sulelde Qo= @t A
ojAell Ze] AbFet e 3Ue] HEINE w F AFS AAEAY A8VES &

R BS TR, AR 05%9 MBE FEAY G AT He F FEI TF

o Hote]l AT W

AP F 3o tre] AT dEwe 5 x 107 cfu/me] S. gallinarum (JOL
420)= 20% PBS 214 sucrosest 7 HFstAh kAT wS HFsal 05%2 =
of =<l MEgE FEd5 AR 4ol AlFsAd
2h) vpg-2ol Ao ek FEE AREH} AL
Wold o] Salmonella ¥ Fo] 3 okAlo] X7 &= =A37] 95te] Holzle M= ES
ZAbetal EWow HlEH = Salmonella w9 F3S A48T o5 S 242 74
o] Hoelgl2 Y WS #F HF A 13, JAF F
3] ZF o] Wotyoll A FHsR L, 0.85% Al de® A 84 ete] Salmonella Shigella
(Difco, Sparks, USA) agarell100 ub 3]A S Z=ato] 377 7oA 24X 3F v gt th&

s S48
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7hH Sujel ewx Fo] & salmonella gallirarum #9 9o AESY o] EHloA
Salmonella®l #%< Table 133 Table 14¢]1 ZtzF YJehdigdch 5 x 107 cfu/ml9)
gallinarum (JOL 42 P 3 Woly] B o7 Salmonellad] =& =A3 Az
euA7E Fojd WolgloA S FoF tixdtel Hls| A FFE A

< =3 (Table 13 3=x)

i

=

S.
s}

o

=

¢ 8%

rc*

i
=

A

i
o

Table 13. Fecal shedding of Salmonella(cfu/g) after challenge with

S. gallinarum and P. mume (100% methanolic extract)

Days of fecal examination

Group

0 day 1 day 3 day 5 day
C-1 0 0 30 x 10° Death
C-2 0 50 x 10° 3.3x 10" Death
C-3 0 2.7 x 10° Death Death
C-4 0 > 50 x 10 48 x 10°
E-1 0 1.2 x 10 0 0
E-2 0 1.0 x 10° 50 x 10 0
E-3 0 2.0 x 10° 80 x 10° 25 x 107
E-4 0 9.0 x 10° 5.0 x 10° 3.0 x 10’
E-5 0 40 x 10° 2.3 x 10* 0

* C, Control mouse E, Experiment mouse
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Table 14. Fecal shedding of Salmonella (cfu/g) after challenge with

S. gallinarum and S. chinensis (100% methanolic extract)

Days of fecal examination

Group

0 day 1 day 3 day 5 day
Cc-1 0 0 45 x 10° Death
C-2 0 3.0 x 10 Death Death
C-3 0 25 x 10 3.0 x 10° Death
C-4 0 3.0 x 10° 50 x 10* Death
E-1 0 25 x 10 0 33 x 10°
E-2 0 1.0 x 10° 56 x 10 15 x 10°
E-3 0 > 1.0 x 10° 0
E-4 0 50 x 10 50 x 10 2.7 x 10°
E-5 0 80 x 10° 3.0 x 10 0

x C, Control mouse; E, Experiment mouse
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(7}) Small intestine

Control& #H el 384 I Al(ischemic necrosis)®t 4 Aol € Z(atrophy)©]

2lom E3] Control III, Control II-57F A3 ey} om = eujx AHgdtoAs

TRl 22 Aol gllew A 243 FAko7F gl &
(\}) Spleen
Controlol] A & kA o2 HMEA(red  pulp)Zoll % (congestion) 2

A= AL AZAVFA FHrEQ o 53] 23
of Qufj, @uzt Aol A= & o] Controlel
= oA Ayl e g A

rl

%3 (hemorrhage) ©] Alsta 18] dF

Control 1I-1, II-591 &= t] % Aldg. whd

of A mefglom, ou II-3, 21|z} II-2¢] A
B} Alskel o v Control RUubeE oFdl S

rlr
to
b

(th) Liver
Controlel A= 22 Control 1I-2€ Al¢stil= SA A M (central  vein)
T A (portal vein)oll &do] AFlov e, ewar AHolA HFHHom 3
vergle. 2y el -1, 2uA I-1914 % ContrololA  Ho]A|
Fo}F(granuloma)e] 9L, 22 vl 2014 = FolFd A o 3LelA
ZZF T (neutrophil) sl AFTAxEe HFol Ao, QuA [-3dA%E FEHo=
o

AEHE 9

H
r

&2 mEL
Lo

Bl

32
o

A1) ol oA AHTAA Uehte folF ¥ GFAE A Dol A=
Hed el 2%FA RA8, adn AW AP AFFBel Am AU AAe

BAY % olvkn 4zha-gEsls) 27k 49l a4,

(2} Kidney
22} Control II-2Z A €3+ Controlite] Qm. Qmz} A g]atol] wlsiA e &FHo]
A&

271 AFd A Control o BIEIA Qu). 9wzt A oA 28, A i 59
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AL MY EFS & F U
Holg] Ad x4 #53F HE
ZHLiver): "z 12014 ASAE7 S-S e AS s #AF & 5+ 9
gz 349 giEa 120410 oF7E £ £ AS5AEY S B T AAS
Wz 56,74 A7IAE dSAEe] A& 42739 4 FdTtdl 7HA E (hepatocyte) 2
A 0] #Z H S
a8y AT 89,10,11,12,1390 4= thE&+ 56,79 HEA dSAXES] A9 A
FEAIZ o] AL Ao AT BEEAS
A& 8-99F 10-13AF0] 9] Aok Alolo M= & zolE 2] IEUS
“(Intestine) @ 581gk o] FEgH4LAS 27| 5o vlwstA] ZAdS.
AEAO R 22 % AFoAe 1xdEoA] dde AFFde] F5o] H vl 21
A= Aoz upg-27t obd B EEQ Yol Sallmonella gallinarum (JOL 420)& A%
sk & wolg] FW O Salmonellal 5 4t 4y vl eu|xp7t Folgl ®Holg] o
A s T gzl vlE dAs] o E FAARAL AEES =3 A 84
S A=At wek Ay BAZE(S)A NN Sallmonella gallinarum & 913t 15
H 3] zZlo] otderS Ao R Feldle] otAeHS elstgr)
2. 2uRte FEFEE SH
- } FE2E AES5AY 99
54 dolny] 93 MTTEHY o=z A
=2 AHgs] 24A1%F v stk 1
A& HolA LI H(Figd).

14 ou] 255 B
NE HAES

B] WkA) 3E of
o emA FE=5 1, 10, 100ug/mL 9 &
100pg/mLe &=

o
A
A F2E
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con 1 10 100 SFWE(pg/mL)

Fig4. HMC-1A XA enz} FE2E2] MEFAS 9

HMC-1A22E 96well plated] +F3te] P2 FEES TS 52 Al 244 v
Fsterh.

TNF-a= 24 &4 3 $40 T3 mizl=dola, 1/ WY wkgoA 3 s &
Aot 2= Aol B3 emA FEE] aHE 7&%3}7] 913kl PMASH A23187=
=¥ TNF-af 2de a3 evja Fa5=9 a3s draih. TNF-a2 A4 24743
st enf FEEC] FHHEAY 2 FrEA &S PMAGONM)9F A23187(1uM)= vl <&
Holxl  HMC-1 AE  wjg7ldAd  SAsAHTY. PMAGONM)S  A23187(1uM)=
PMAGONM) 9} A23187(1uM)eo] thFol =] &2 A EZE3 Hluste] TNF-a 7] FE=¢x
7 st 2P FE5%= (10 and 100 pg/mL)© 5% &AL A HIUT. 5

3], QWA FEEL2 100 ug/mLe] FEoA TNF-a9] 2dS 66 %A skt
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1200 r
1000 r
300 r

600 r §

400 r
200 r %
| | 1 1

con 0 1 100 SIYWLC{pg/mL)
PMA(2UnM)+A231 87(1uM)

TNF-a(pg/ml)

Fig.5. HMC-1432 A PMA$ A23187 & %% TNF-a AAd st ona &= a7
AFEELS PMAQRONM) S A23187(1uM) & A=FE] o] 7] Ao Al 714 5
0, 18] 100 ug/mL)O] on FEER EM wj ks o] Ak, TNF-ao A4S ELISA

Qa, =
=2 %@5101 A5 meantS.Eolth FAASE f ]?’L(*D<0 05).

3) HMC-1 Aol A PMA9F A23187= %% TNF-a mRNA Zdd] st onz F&&

TNF-a mRNA®] 23 A= RT-PCRel o3 S8 AH. vz F552 =3 PMA
o} A231879] ©]3 TNF-a mRNA® Z7t% A8t} ol8ld AT ARs
Lol 2913 TNF-a AA2 oAl= PMAS A23187 %4 TNF-a mRNA? w&S o) &
7] wiEolgh AL AlA Fe)

ﬂJ“l
ﬂo
to
=y
B3
o
N

_67_



PMA+A2318?
Con O 100 SFWE(ug/mL)

— TNF-a

— — — — — R

120
B
o
E 0
g T
& *
E ot
-]
L

k3
S w0t L
=
i
-]
=
1] 1 10 100 SFWE{p9/mL)
PMA(ZONM)+A23187(1puM)
Fig.6. HMC-14| ol APMASF A23187 +%=%® TNF-a mRNA #do] gt oz F&5E

AEEL PMAQOnM)9F A23187(1pM) & Ap=rH o)A 7] el Al 744 ¥ %=(1, 10, L8
100 ng/mL)e] 2va} F&E=2 WA v ojxrl. TNF-amRNAS @& RT-PCRS ol
§3] T3tk TNF-a mRNAS] 2&(9]). TNF-a mRNAE o|v|#| £47]& o] &3 4
Z3} sttt (o). 28EE meantS.Eolth 43 o2 #93(xp<0.05).

4) HMC-1 M3z oA 9] PMASF A23187= 5% IL-6 A #3 onz FEE9 g3
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59 PMASF A231870] +53%F IL-62 AAS kol o&dte] oJAEo 7=
Fo}h 1A FEES 1% 5(100 ug/mL)AAE IL-6 A S 34% A= A

300
250 + § §
200 §

180
100

IL-6 (pg/ml)

%)
=
T

0 _ﬁ 1 1 I 1 |
con 0 1 10 100 SFWE(ug/mL)
PMA(20nM)+A23187(TuM)

Fig.7. HMC-14|Eo A PMASF A23187 F =¥ IL-6 A thal omx FEHE9o 7}

Ay
i

AZES PMAQONM)eF A23187(1IuM) = #F=5 o] 2] 7] Aol Al 744 F%=(, 10, 18aL
100 pg/mL)e] Qwv# FEE2 WA wgEoeh IL-6 B2 ELISAZ 45 oA

ZA3E2 meantS.Ee|th FAA o & {9 3H(+p<0.05).

5) HMC-1 AZo| A9 PMAS A231872 F%¥ IL-6 mRNAZ& &3k 9 n|x}

o
e
il
o

IL-6 mRNA @&d& RT-PCRZ ZA = AT} 2vz F&2EL L3 PMAS A23187¢ <
¥ IL-6 mRNAS F7He oAt 53], LuAFEE52 100 pg/mL & XA
IL-6 23& ANz FostA o AstA Tt
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PMA+AZ23187

Con O 1 10 100 SFWE(ug/mL)

«— GAPDH

Relative IL-6 mRNA level{%)

] 1 10 100 SFWE(ug9/mL)
PMA{ZONM)+AZ318T(1puM)

ﬂi"l} (v
ml

Fig.8. HMC-1A ¥ PMA$} A23187 =% IL-6 mRNA wdof thsh @ ujx}3

3}

%)

MEELS PMAQONM)®F A23187(1uM)Z A% X 7] Aol Al 7}+] %=1, 10, 183
100 ng/mL)e] ewjx} FEa2 WA wjgFs oAl IL-6mRNAS 2d2 RT-PCR= | &
& 338tk IL-6 mRNAY & ($]). IL-6 mRNAE o|n x| A7 =S o] g3 A =3} 3}

Atk (oF#). 2#E5L meantS.Eo|th BA A o= F9] 8 (xp<0.05).

(

6. HMC-1 Aol el PMA® A23187= %% GM-CSF Adel g vz F&+E9
&

u

F8+= HMC-1 AlZE <tollA PMASH A23187 f+X=%¥ GM-CSFe] Ao w3t emz +
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=89 dAaRs Ak GM-CSF @ d o] AL ELISA Wi o FAw ot
euz FEEL Fxo 9FEH T GM-CSF @4 A4S oA g

150 %

120

GM-CSF{pg/ml)
o @
S o

(5]
]
T

con 0 1 10 100 SFWE(pg/mL)
PMA{20nM)+A23187(1uM)

=

Fig.9. HMC-1A4Z A PMAS A23187 %% GM-CSF A tist omzap 559 &
3},

MEZELS PMAQOnM)®F A23187(1uM) = A== o2 7] Aol Al 7FA %=1, 10, 18l
100 pg/mL)e] vzt FEE2 WA wjgE o H . GM-CSFAA S ELISAR S 5ol %
t}. A3 E5L meantS.Eo|th EA A o2 23 (+p<0.05).

N

) HMC-1 A3ze A9 PMA<SF A23187= %% GM-CSF mRNA Z&dd ois vz
==2 &3

e

28 += HMC-1 AIZE QoA PMASH A23187 %% GM-CSF mRNA 2&o] 3k 9n]
2} FEE JAEHZ AFsgrt. GM-CSF mRNA 2&d A %9 GM-CSF mRNA¢ =
2 RT-PCRZ AT AL. vz FEEL T o&xo=w wWwyozw GM-CSF

bt

olg]st ANEL omA FEHE o3k GM-CSF mRNA 3 o4& PMAS A23187¢]
=¥ GM-CSF mRNA &9 A4 7]d3tts RS HojFt)

filo
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PMA+A23187

Con O 1 10 100 SFWE(pg/mL)

« GM-CSF

B - oo

H

Relative GM-SF m RNA

1 10 100 SFWE(pg/mL)
PMAL20nM)+AZ3187(1uM)

Fig.10. HMC-1#ffizol APMA<$} A23187 %% IL-6 mRNA Zde] ofst 7kl <]
3.

o

AXELS PMAQOnM)SF A23187(1uM)E AF=5Hox]7] Al A 7}A] F=(1, 10, 18
100 pg/mL)e] vzt FEE2Z WA wjds ol st GM-CSFmRNAS] #3d & RT-PCR<
o] &3] a3t GM-CSF mRNAS & ($]). GM-CSF mRNAZ o|ujx] #7]5 o]

& st At (of#). 23} 52 meantS.Eo|th A A o2 9] 3H(+p<0.05).

d

&) PMAS} A23187% F=3%F kB9l degradations®} NF-xB9| activation®3dt vz F+=
3

iy
i

Lo
fot
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PMASt A23187% =¥ IkB9 degradation® NF-
H}E ATFsr] Y8k, A AEE HMC-1 MEELS 1

A

& Yo A NF-xB p65 subunit®] &
A, IAZE 2t A9 st A Abebxlith. PMASF A23187T= =

Cytoplasmic IkBi= A3

a3 A 24 geofst 4 uE AS dEFEd tso] 2
o5 NF-xkB7F Al¥ & %o

7+ NF-xB p652] & A

Q

-

PMA(20nM)+A23137(1uM)

Con 0 1 10 100

A — — -

8000
6000 r
4000 - =

2000 -

0 TR 1 @ 1 1 1

optical density unit

4000

3000 - §§

2000

1000 | §
oL M N NN

optical density unit
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kB & ZAle] ek @ ux;

Al 7HEor PMASF A23187% A=

o] F7tshe R

)

2 AAE = S AA S olgst Ay e kB

W oma 2EEe o4 oAEejr

SFWE(ug/mL)

« |[kKBa

«— NF— kB

7l IkB2] degradation©]

Ry FEEe AAged o8 AdEolvs A2, oA FEEC] AT TR
Bo



Fig. 11. HMC-1 Al ¥ A PMA$ A23187 =% IkB9 degradation®} NF-xB# Ao #3k

vt FE=e] a3

AEES PMAQONM)®F A23187(1uM) &2 AF=rH oA 7] Aol Al 7kA] #%=(1, 10, 12]iL
100 ng/mL)e] ouzk FEE2 WA wgEAHth AE 2AelE 100 mge SDS-PAGE
o} IkBa(37kDa)ol ™3 aA(A), NF-kB(65kDa)(B)ol thdt &A= 7pxa e o] 2y
(immunoblotted)ol <8 A& st} [kBa9t NF-kB2 @@ HEi image #47]o] 2|3
4esl HojHdth 2352 mean +SE°ItH EAH o2 f2] 8 (+p<0.05).

3.33dE AFAHBAEE)
7b @A ()9 Az, B4, FF A A

1) #FAFEEQW)Y Ax 2

7H AFAE - 2 Al AT vl (Gt Mume Fructus)e GAHAl tighglef=mol A

date] T F A ARR AMSsidon, R gt ofstrist el Hyt
<ot}

AE 28 E s & 29 a2eEadg g HeE7E S Kiesel gel 60(70-230 mesh,
ASTM, Merck)& AH&atla, o Z=ntE 298 Fx= YMC gel(YMCAHE AHg-3)
Ak AR Q& TLC platex Kiesel gel 60Fx» (ART.5715, Merck)E AH&-skdith. F5
2 88 &rle BT 55 Aks ARgslth FT-NMR2 JEOL 500MHzE AH&-shSitt.
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o

ol gste] dej7td A¥ A=RvtEINIE HA g T 2= (Fr. 1-7)S dATh
% Fr. 1 (870 mg)<s Al CHCly : MeOH = 40 @ 1°] &% &g ol &3t dusd 4
W AmviEaRdE AAste] 47he] &ES=(Fr. 11-14)S 23Uk Fr. 13 (70 mg)&

n-hexane : acetone = 8:19] &% &Hu|E o] &3lo] AE7d A AZRvE YA E A}

o] 33E 1 (422 me)S dAT}. Fr. 2 (2.25 g)¥ n-hexane : acetone = 819 €& g
o] g&3ate] A7t AY ARvEIHIE A 4719 AEHEFr 21-24)S AUTH
Fr. 22 (950 mg)< n-hexane : acetone = 10:1¢] &% &S o] &3sle] Ag7la Ay =7
ntE e u g AAske] 6719 AR EE(Fr 221-226)2 Ao, o F Fr. 224 (500 mg)<
90% T4 WS 8= AME3 YMC Zy AZrtEadas HAAste] 3§22

(280 mg)S AUt}

2}) Benzyl-B-D-glucopyranoside (3}3% 1) - Colorless amorphous powder; [a]o™= -52° (¢ 0.2,
MeOH); *H-NMR (500 MHz, CDsOD) §: 3.25 (1H, m, H-2), 3.29~3.34 (3H, m, H-3'~5), 3.68
(1H, dd, J = 11.9, 55 Hz, H-6'a), 3.89 (1H, dd, J = 11.9, 1.8 Hz, H-6'), 4.35 (1H, d, J = 7.3
Hz, H-1'), 4.66 (1H, d, J = 11.5 Hz, H-7a), 493 (1H, d, J = 11.5 Hz, H-7h), 7.24~7.41 (5H,
m, H-2~6); ®C-NMR (125 MHz, CD:OD) §&: 137.75 (C-1), 127.96 (C-2, 6), 127.89 (C-3, 5),
127.38 (C-4), 101.97 (C-1), 76.78 (C-3), 76.70 (C-5'), 73.83 (C-2)), 70.38 (C-4'), 61.50 (C-6).

m}) Ursolic acid (3}3% 2) - White amorphous powder; (-)-ESI-MS m/z 455 [M-H]-, 'H-NMR
(500 MHz, pyridine-ds) &: 5.49 (1H, t-like s, H-12), 3.46 (1H, dd, J = 6.0, 10.1 Hz, H-3c), 2.64 (1H, d, J
= 11.4 Hz, H-18), 1.25 (3H, s, H-23), 1.23 (3H, s, H-27), 1.06 (3H, s, H-26), 1.03 (3H, s, H-24), 1.00
(3H, d, J = 6.5 Hz, H-30), 0.95 (3H, d, J = 6.0 Hz, H-29), 0.89 (3H, s, H-25); ®*C-NMR (125 MHz,
pyridine-ds) §: 179.8 (C-28), 139.2 (C-13), 1255 (C-12), 78.0 (C-3), 55.7 (C-5), 53.4 (C-18),
47.9 (C-9, 17), 42.4 (C-14), 39.9 (C-8), 39.4 (C-19), 39.3 (C-1, 4), 39.0 (C-20), 37.3 (C-10),
37.2 (C-22), 335 (C-7), 31.0 (C-21), 28.7 (C-15), 28.6 (C-23), 28.0 (C-2), 24.8 (C-16), 23.8
(C-11), 23,5 (C-27), 21.3 (C-29), 18.7 (C-6), 17.4 (C-30), 17.3 (C-26), 16.5 (C-25), 15.6 (C-24).
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Compound 1

Compound 2

a9 2 3hE 19} 29] &

2) dFAFEE(2W)Y FTEA

SHE 13 29 FF8A - SIFE 17 28 18F9 WA 5o vs S S
HEst] MICA = vlusk A3} 33-E 1 (benzyl-B-D-glucopyranoside)> =& Alg w9
tiste] MICA]7F 500 pg/ml o]/ = fofst eyt &AdS yelx] &t wkbd
(ursolic acid)= 18%F2] AlgrFol oiste] 100 ~ 500 pg/mle] MICXE vreFWITE (Table.
15).

Table. 15. 3}3+% 2°] & 24 (MIC, pg/ml)

Strain Origin shek=E 2 Kanamycin A Penicillin G
E. coli 0157 ATCC 43890 400 10 50
E. coli 0157 ATCC 35150 300 10 50
E. coli 0157 Cattle 200 ND? ND
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E. coli K88 E-126 300 50 100
E. coli K99 E-125 300 50 50
MRSA ATCC 700698 100 ND 100
MRSA 6 Chicken 200 50 ND
MRSA 104 Human 100 ND ND
Salmonella enteritidis | Sal-36 300 50 50
S. gallinarum - 200 50 10
S. paratyphi A JoL 381 200 ND ND
S. typhi JOL 380 400 50 ND
S. typhimurium Sal-13 300 50 10
Shigella dysenteriae ATCC 49557 500 ND ND
S. dysenteriae JOL 377 300 ND ND
S. flexneri JOL 378 200 10 ND
Vibrio cholerae O1 JOL 375 200 ND ND
V. cholerae 0139 JOL 376 200 50 1

? No detected antibacterial activity at the concentration of 100 mg/ml.

2hdwe] AYlA S5 BB el e o, FA L oviAE obdsh e B

e 2o Aste] ohefs ol AUk ARAZ AWA BAYE welstelol 3
o 4] eke) A S evl<FA<euA oz F4He] Yrhel 2] 2y o
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=43t} (Table. 16

7'<1—Z)

) ~ T1 =
Table. 16. 27, & 9 Qw|zte] v &5 delste] IS 54
HS 1 2 3 4 5 6 7 8
V.cholerae|V.cholerae| Shigella Shigella E'CCOC|;40157 Shigella Shigellal M1RS4A
Strain 01 0139 dysenteriae | flexeneri AT 389.0 typhi paratyphi 0
JOL379: 21| 0 A S==2
JOL375 JOL376 JOoL377 JOL378 Sa|x JOL380 JOL381 = (ch)
<.of 14 16 12 12 14 8 12 9
Q.o|X} 15 17 12 12 10 9 12 9
Q. of+20| X}
80%+10% 15 16 12 12 12 12 12 9
QOf+20[AHEH
80%+10%+10% 18 18 13 15 17 9 12 9
S of+20[ A EH
70%+10%+20% 20 21 14 16 20 12 12 10
L O{+20] X+
60%+10%+30% 25 21 14 17 25 12 13 12
QOf+20[AHEH
70%+20%+10% 25 20 14 16 24 13 13 10
QO +20[AHEH
60%+20%+20% 25 19 13 16 26 12 14 10
QOf+ 20| XH+EH
50%+20%+30% 27 25 15 17 20 13 13 12
oA 30 28 22 16 27 14 12 18
HE 9 10 11 12 13 14 15 16
) Shigella . Salmonella
Salmonell E.coli MRSA | dysenteri Salmonella E.coli Typhimurium Salmonell
) a 0157 galliranum 0157 a
Strain ! ATCC ae ~a == Sal-13 -
galliranum | JOL284 | o000 | (06 F1ted EE| ATCC35 ~apoy g |ENreritidis
ATCC [sE22IF 4 i 150 | TS0 | sal-36
9557 P
< of 7 8 8 13 7 7 7 8
L o|X} 7 8 8 14 7 8 8 8
Q. of+20| X}
80%+10% 7 8 10 13 7 9 8 8
Q oj+2 0| X+EHH 7 8 10 13 7 9 8 8
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80%+10%+10%
L Oj+20| A+
70%+10%+20% 8 9 1 13 / 1 8 8
QOoj+20|Xp+2HH
60%-+10%-+30% 8 14 9 14 8 12 7.5 9
9 o+ 0| Xj+2f2
70%+20%+10% 9 9 10 13 7 13 8 10
S oj+20| R+
60%+20%+20% 8 8 11 14 10 14 10 11
Q ofj+20o| X+
50%+20%+30% 8 10 11 13 9 14 10 13
2 9 15 19 19 9 15 8 11
HE 17 18 19 20 21 22 23 24
. S.typhimu
E.coli . . S ) )
N E.coli | Salmonella | S. typhi S. typhi rium
Strain S| K88 | cholerusuis | ATCC |, 519998 | "WPE | “aTcC | ATCC250
s=ox | E-126 [ATCC 7001| 10749 o7869 | 33459 1
EETDF (DT104)
<. of 10 10 9 8 8 11 7 8
L o|Xt 10 10 10 9 8 12 7 8
Q. of+20| X}
80%-+10% 10 11 10 8 8 10 7 9
L oj+20o| A+
80%-+10%+10% 11 11 9 9 10 11 7 8
L Oj+20| A+
70%+10%+20% 12 9 10 9 8 11 7 8
Qof+20| A+
60%+10%+30% 1 1 9 / 8 1 8 /
9 0+ 0| X}+247
70%-+20%+10% 11 13 11 7 8 11 8 7
S oj+20| R+
60%-+20%+20% 11 11 7 10 8 9 9 7
Q ofj+20o| KX+
50%+20%-+30% 11 13 7 11 7 10 9 9
3 13 11 8 9 7 10 8 8
HS 25 26 27 28 29 30 31 32
JOL 386 | JOL 387 JOL 388 |[JOL 389 | JOL 407 | JOL 408 | JOL 409 | JOL 410
Strain S. S. S. S. S. S. S. Dublin [ S. Derby
Enteritidis [ typhimuriu [typhimurium | typhimuri | Enteritidis | typhimuri | ATCC391 | ATCC696
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um
) m Pig AM, . um 84 0
Chicken Cattle Cattle C. G, S, Chicken Pig Cattle Pig
TIC
S oj 9 12 10 9 9 11 7 8
Q. o|x} 8 10 12 8 9 8 8 11
L ofj+20( X}
80%+10% 8 12 11 7.5 8 13 9 13
L O{+20] X+
0% +10%10% 11 11 10 9 10 13 11 11
Qof+20| A+
0% 1 0% 420% 11 12 12 10 9 12 9 10
EXTRCEIpE
60%+10%+30% | ° ! I 9 8 8 10 10
L of+20| X+2H
0% +50% 41 0% 11 12 10 9 9 10 12 9
L 0f+20| XH+&H
0% +20%400% 11 12 10 8 9 9 10 8
EXTRCEIPE
0% +20%430°% 11 12 12 10 7 10 9 9
3 11 13 12 7 7 10 8 8
HS 33 34 35 36 37 38
JOL 423
JOL 411 JOL 419 JOL 420 JOL 421 | 10 aoo | Galinaum
S. S. S. Gallinarum S.
. . . ; . S. ATCC9184
Strain Choleraesuis| Gallinarum Chicken Gallinarum Gallinarum Chicken AM
ATCC7001 | Chicken CJ,CIP,NA, Chicken gh'. i“n AMIC CeG ST
Pig,AM,SXT | CF,G,SXT | NOR,S,SXT G,NA,S Icke B
S oj 10 9 8 11 10 9
Q. o|xt 10 7 8 11 10 8
L2 oj+20o[ X}
0% -+10% 12 11 10 12 12 8
EXTRCEIPIEIE
80%+10%+10% ! ’ 9 12 10 10
L ofj+20|X+2HH
0% 1 0% 100% 12 9 8 12 11 9
L O0f+20| XH+&HH
60%+10%+30% 1 ° 8 10 9 8
L of+20| X+
70%+20%+10% 1 ° 9 13 1 9
EXTRCEIPIRE I
60%+20%+20% 12 8 8 " 10 9

80 -




S of+ 20| xH+& 2
50%+20%+30%
kI g=]| 12 9 9 8 10 9

12 9 10 12 10 9

2) MIC test(Salmonella spp. < ©]&)

(7h) MIC test A3 W+

NP532 MIC %48 Muller-Hinton (MH; Difco, USA) agarZ ©]-&3&it}. TSBel %
I F 590nmelA FFEE F43te] CFU Ul/m)E At 5, 0.85% REAATE &3t
o] 1X 10°70/m= 3Agch FAE 1% DMSO o 1000mg/mle] H]& & 591 3 1.5mlf
A9l microcentrifuge tubedl 0.85% salines ©o]&3ted (1/2)"'2 1000mg/ml*-E
0.49mg/ml7HA] 124 314 gth 1X 10770/ m = 349 7S 32415 okA¢} 1:19] H] &0
HEE B3 5 2 AojFa 37T oA 2043k vt widd #S 747
0.85% salines ©]€3] FFo] Iml7F H =5 1/1009 == 3]s} g4gk & MH
agaroll 1004 581 27 Z@ale] 37C wjrIolA 204 7Hest vk & Het

S Atk FA=ga 107] o]kt UEhd FAlsE=E MICE -3kt

(b)) MIC test A& 4w
Salmonella spp. = ©]&3% MIC testolld NP532<S HA 0.49mg/mlolA HiL
7.8mg/ml2] Al-s=E YERHITHTable 17 o] okAl7} Atmdelo A Yells HaA%

AA L= F3d wel 2Jol7t 9= Aoz rol), o] AL ulE o tetracycline 4
X

dol gl¥E JOL 420 S Gallinarums AAste] 524 &2 HoAe AEER A8 &
s g

Table 17. MIC of NP532 against Salmonella spp.

Jol NO. species (mg/ml) | Jol NO. species (mg/ml)
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X (Salmonella.spp 39 403 S.Typhimurium 1.9
380 S. Typhi 19 404 S. Typhimurium 19
381 S.Paratyphi 0.49 405 S.Enteritidis 19
386 S.Enteritidis 3.9 407 S.Enteritidis 1.9
387 S. Typhimurium 19 408 S. Typhimurium 3.9
388 S. Typhimurium 19 409 S.Dublin 19
389 S. Typhimurium 19 410 S.Derby 0.49
394 S.Gallinarum 1.9 411 S.Cholerasuis 7.8
395 S.Gallinarum 3.9 419 S.Gallinarum 19
398 S. Typhimurium 1.9 420 S.Gallinarum 7.8
399 S. Typhimurium 19 421 S.Gallinarum 19
400 S. Typhimurium 7.8 422 S.Gallinarum 19
401 S. Typhimurium 1.9 423 S.Gallinarum 1.9
402 S. Typhimurium 1.9

Ardeks A g E¥de agEA AN AdeR TF U1E, 7l
A s AL dES S oA ¥ ooy AR TR AR oRA gF AR
= EAVE " Adelrh #Al JtEAAY elgelA S Pulloume] ©JF FwWziel S
Gallinaumell 93t 7}FFE]SFE27) A|2F 715 daHog A Ho] gl

<

Aedel(Genus Salmonella)®] 2 Ul Alif ¥H(Family Enterobacteriaceae)ell <38}
i DNAS] FEAeA 23F 6ot o s Hw¥al vk &, # A0 AREAMH
el ofg EFolA 25009F0] W= Aol Haxo] 9lom olFo] ma Tl A
A ARgEH ARdgks dAFel e AR Y8 &5ds UEWARE S Pulloum

I} S Gallinaum< *35A4L zkHx] et}

1
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AEdes AEdA AP A9 Poylu gk Andest zol Badw A,
=
T

D070 Folxzt OB FF KA WA

o|\
o
it
ol
ol
rir
cjl

2,
2,

@
ok
o

o

>

=

o] 2t} Ao F=E AUAEHE 7S S Typhimurium¥ S Dublin?ld] 5o 7+edE 79
HAbo| o]21 JAalF7|o] A A e FAHA] o = gk "X o] ARdes

34 AT 23 e AAE FHke T Adoeg F2 o] {39 oyl HA A e}

ok A el Frbskal 9lar, wE g-uetel el wAe] A S Xete Harshrh s
of A4&ed, @dedd o FTHARH TAVE 2 F glenw Forh st @
o] utebE]F29] U1t S Abortusequilel, A43}7] e AA 7| FEste] Adufo A=
At Aad, #dds dov gopxeM s dde, #Ed, dxds dorv
2 F7F Btk o) FulE= S Pulloumel] 9Ehm 2AFIA AW WAyl A}
S HolwA 1g= FAAt FuEEs 2~3F" e HelA P AAbgo] xom, A
A= Aol FAEAY, e Batdh Al SR WU S dov|n watAe] Aw

I S E AASH A EE ok feth ZleEF2AE S Gallinaumel] o3 54 A E@F
TE= AAY v AW o g AAVE A7 = skl Algk salmonellosisiss 2350l 93k uj

N7F ®or, endotoxin, cytotoxin, enterotoxing T3l ZAEo] 9lo] oz tiekst <l

ol o] &3 Al FAAE NI HAow HAgA B FE3
AES o8, dFeedEs dove Andoys RdR ARAE NEs] A% Ao
24, NP532=2 thfdr Ardeste] thete] HagZodA s AL, Algel H7F
wolatol Salmonella spp.ol #AE ol thall o] ofAZF A5 axsE Hehll=AE Lot
B azk skl

D AR L g
7h) g oA

2 A3 NP532(2mi50%+ S 30%+ 7 2+20%, =

onf, &d 2L ovzE FAY
o] 9lal 1 wiEH] o] 5: 3 : 28 Ho| dS)E o] &t}

_83_



2 Ao A AFEeE #5% Table 18 #t}.

Table 18 List of the Salmonella spp used in this study

nFHs (A3Y Source [H|ZD
JOL380 |S. Typhi Al
JOL381 |S.Paratyphi Alt
JOL386 |S.Enteritidis = X|
JOL387 |S. Typhimurium = x|
JOL388 |S. Typhimurium =N
JOL389 |S. Typhimurium =j X|
JOL394 |S.Gallinarum HHIE)
JOL395 |S.Gallinarum =(Zh)
JOL398 |S. Typhimurium = x|
JOL399 |S. Typhimurium = X|
JOL400 |S. Typhimurium =j X|
JOL401 |S. Typhimurium =
JOL402 |S. Typhimurium =
JOL403 |S. Typhimurium =
JOL404 |S. Typhimurium =t
JOL405 |S. Enteritidis =
JOL407 |S. Enteritidis e
JOL408 |S. Typhimurium a
JOL409 |S.Dublin s
JOL410 |S.Derby o
JOL411 |S.Cholerasuis ATCC 7001 = X|
JOL419 |S.Gallinarum =
JOL420 |S.Gallinarum =
JOL421 |S. Gallinarum 5
JOL422 |S.Gallinarum =
JOL423 |S.Gallinarum ATCC 9184 =

2) Yoo A8 g3 AF AF
(7h) A3l AFEE ofAl E AR
o] Agola] AlLH okAl= NP5329} SN EZA tetracyclineS Alg3slgon, &

Aol AREEE AR FAAIZE HA7EE A G2 Aot
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I Adelle 7~109% 9 AAE Hs AREssinh AFoel AR&str] A 3YREe A5
e T ARsES 7 vl 307 T 3w o R o] EEAbS stelt

17 (test group) — NP5H325 2%% Almol H7la] A&

2+ (positive control) — tetracyclineg @42l 0.05%% Ala=w H7bs) A&

3+ (negative control) - AF&RF A&

(th S. Gallinarume] %

Tetracycline susceptible strain®! S Gallinarum (JOL 420)= Tryptic Soy broth
(TSB; Difco, USA)o| H%£3}e] 37T shaking incubatorol]l A 20A]17F wjF & 2 500rpmoll
A 3087 dAEYEY] #AE 3469tk Al 1X phosphate buffered saline(PBS)
o2 13 AlE T, 20% sucrose in 1X PBSO AF-FAA 1x10°%cfu/2ml¥ zondaeE ©]-4

stel A7 AE .

(2}) SollAe] <kx| 28 ay A}

o] S Gallinarume FoJ3F & wo] AlEoel B o7 wiEE+= Salmonella spp.

o] 75 AFSISITE AT FE-= okA] Fo] ¥ 5 EoF Wl ZASIAL, EWoE HEY
= dFE o AEAAY WS E& Salmonella spp.ol 7FAE o] JEXE AL S, o
AE T 1Y, 39, 5959 E¥S wkol 1X PBSE o] 83 1x107° 1x107° o2& Al 34

3 2]
3y, 28l FAE AlZEE 100x02 Salmonella & Shigella (Difco, Sparks, USA)

agarol] 43}l 37°C incubatorol A 18~20A17F vjekst & #2F =5 ZAFSHS T}

(mh) = F ] A2t
NP532w el Hofeje} ujzwtelAl 3wpe]¥ wWolels FAlste] 2, W, A
formaline®] 2% 3t % hamatoxylin & eosin(H&E) stain®. & FZF RS A Z-dn]7d o2

#23erh
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o+ Fo &, Bl HEH Salmonella spp.2l &

Z,:
Table 19 o] JEES AT Aotk WL B 2 FolME 24 2olA f2]8)

]

ztolE Holx| sttt sAINF AEFEoAM = o Fo T 594 7HA] NP532 3w oA 30

Table 19. Survival rate of chicken after infection of S. Gallinarum

Number of dead chicken after S. Gallinarum infection
Group
0 day 1 day 2 day 3 day 4 day 5 day |Total death
NP532 3 5 3 11
Tetracycline 4 6 7 17
Control 3 5 8 8 24

oF,
i)
N
Y
o
X
[-H
]
o
ol
gl:g
Wt
foi
i)
N
>,
o
o
v
dlo
A
i
rlo
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A
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-2. x| 7H(x100)

Figure 1

9] 7H(x100)

JIL

Z(x100)

2. e Al

Figure 12-

Z (x100)

Al

Z9

-1.

Figure 12
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Figure 13-1. S 53A] Folat9] v (x100) Figure 13-2. t)&v-¢] v]4&(x100)

(7P liver

NP532 Folute] 3he BAAAE Holal vk A central veind} L FH9
sinoside”} #&HAH(Figure 12-1). Fxwo] He RGN =do] A&, I
Fo] A Figure 12-2)% o] 1t}

(1}) kidney

NP532 fFolitel 242 Ada(Figure 12-1)& Hola glon AHAAQ intralobulr
vein®} renal corpuscle, convoluted tuble &°¢] Holial <t} AW R A
=83} A7} A3k renal corpuscle®}t convoluted tuble?] o] go]5tA] ¢t} 53]

veinT¥H 2] proximal convoluted tuble®] A7} A&HA #2E ch(Figure 12-2).

(th) spleen

NP532 Folut2 A4 (Figure 13-1)5 Holi glom A A M) wialgg,

Hzd o] #AAY. dxaodAs HAFde]l ¥ Fo] wEEo] AMgHe] Yol

AA-=HT}. (Figure 13-2). T3k lxzdolA+= A8 7 ¢ %ol #zyH AR
= FElek Bols Zlow Hol o ol wE dSukEo] AstA ol Fo 3 A

5 4 £
NP532% o]&3ste] Ardette] digh AL GAsNsEE 2SI o] A4S S5l
Aes S Gallinarum & 7~10¥% ¢

NP532E Atz 2%9] H|&o] HE= H7}stal, positive control groupol: tetracycline

Holg]o] AF7A Al ¥ test groupdli

S A 0.05%2] HlEo] =& FH7lelal, negative control groupdls oFAl F3H 7
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AEE AT, FAS B udele] W Wolele] A R ¥ WxAaH

(7h) NP532% o]&3¢t dmdete] HAgA s s%Es 0.49~7.8mg/ml o]t #FEEE
S Paratyphi®} S Derby”} 0.49mg/mlel4 MICE H 31, S Dublin® S Thphi7}t
1.9mg/mlollA] S Cholerasuis®  7.8mg/mlollA] MICE YeElATt. S Enteritidis®=
1.9~3.8mg/mlell 4] S. Typhimurium®} S. Gallinarum< 1.9~7.8mg/mloll 4 MICE H. %t}
EATE] wE o83 HIFS 9E AREF JOL4202 S Gallinarume]™ 7.8mg/ml9]
MICE YERARAH

(b goll AwdelEs Fojd Fol BHow wEys Avdsle] gias 2 B 2
s, AT PREAl] Tk fe4 g Aol gllth
of mashel X A%, #e FAAA @ Aol dEEolgh AW LRI B

sk 2ol & HY o Fo & 6U3F #Este] B Ay NP532 Fo°] 63%, positive

O

control(tetracycline Fo)s*0] 43%, negative control(F-¢FAFo]) o] 20%9 HEES
Bt} o]Z E3] NP532 FoJo] negative controlv Hthe 3uf, & A8 aAA| ¢l
tetracycline &g (positive contro)X.th= ¢F 1.5¥] & AEES B AS & 4= 9

o},

(th NP532 Foi+3} negative controlite] HWolg]E F-7ste] Wy A sl #zS 3
=

Stk o A3 NP532 Tt Ay gsgle

2t AAFA (S A AEA)

1) AHEAR

(7h FA A
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2) el 2434 3

b |

~
=

SHAZE FE AAC A 54 8 ks 2Akey] flste] WEl 2AAAE AAF
SATh NP532 0.2% ot obAlulfel ool 3mbefs w& skl 3 A

formaline®] 3243+ ¥ hamatoxylin & eosin(H&E) stain®. & FZFES A|Z-Hu|4doz

R

3) ANEAd

i3
t

B FEUE Foldgle u, FABL 1-2 35 155 /1%

=
FolF Aol WAL & Ggot BobAl FEE 025% AT ETel Hste] Fhal

ARAAT A4S, B FEE 2% AT 1259 355 713 FelA Aol 7t
A

et g ol WET sk vwste] fols il

AR TS oAM= kA HIE AN 3559k AIF AAZIEA-5F)NAM =
TR Fo8HA 745 L th(Table 20)

Table 20. @-eFAo] o7k SA9 Aol vA= & (AF D
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< A F(g) A=A () AlR 8 T&

R

[0}

%) |19z |35% | Aax |12% |35% |15% | 127 |35% |15%
0 334 | 1294 | 1679 | 495 | 2362 | 2.857" | 1987 | 1.826" | 1.702°

0.25 390 | 1,353 | 1,743 | 500 | 2,375 | 2,874* | 1.285 | 1.755" | 1.649"

0.50 391 | 1,291 | 1,682 | 494 | 2283 |2,777"| 1.266 | 1.767" | 1.651"

1.00 382 | 1277 | 1,659 | 501 | 2229 |2,731°°| 1.315 | 1.747" | 1.647

2.00 376 | 1,244 | 1,619 | 492 | 2,171 | 2,663 | 1.310 | 1.746" | 1.645"

SEM 347 | 1356 | 1462 | 402 | 2591 | 2552 | 0.01 | 0.01 | 0.01

SANA T FEES FTEE Folste] Ao A4S =AM Ay €5 Fd

o
=

o,
O

A, dRE, FR:s srdAE dzTe Aok fArh adu FuzdEn

5
FEE QO FEF 1%% 2% WATE dETol vistel §IsA @A eATk(Table

A B

Table 21. FoFAo] Fol7kF &A1 g Aol vA= dF (ANd D
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A2 (%) oF-Tl o =FZ ZH 2" E A
0 1.11 2.77 200.1 171.3% 20.3"
0.25 1.18 2.90 217.9 182.0° 20.3"
0.50 1.18 2.84 219.7 182.9° 20.9°
1.00 1.13 2.81 211.9 153.3° 153
2.00 1.10 2.65 212.3 159.6™ 155"
SEM 0.01 0.03 3.33 2.67 0.73

(ch @ebalel Fodsh Aol Ae] v A
ARANA BopA FEEG FEUR Fojste] AAAS WA A, AwHoR o}
A 2R AR OE

(Table 22.)

iy

Table 22. gFefA o] wol7k AbekA o] Arb el wA= 9&F (A9 2)

o = ak 3 =] a2k
N 2bekg w5 ke AL A A Aaee
x %
° (feed/egg)
(%, &do]) (g) (g/7/14) (g/14)

0 82.85 68.6 56.8 124.0 2.181
0.05 83.43 69.1 57.6 1234 2.142
0.10 83.58 69.4 58.0 125.0 2.156
0.20 84.85 68.8 584 128.5 2.203
SEM 0.40 0.29 0.39 0.81 0.02
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(&) ool woi7h AkgA e A

O O
dEA A A FEES FoEE F9ste dEES vuwg Ay, dibdos ke
A FE= A7 dxzTell vlete] i H Fs B U oAl & oyt
(Table 23.)
Table 23. gteFA| o] Fof7} AbgbAl o] AldE Aol v 2] += 3 2)
fagdpAR w2t A L LA
A 2] (%) THY A e
(kg/cm”) (fm) (mm)
0 4.89 332 7.15 81.4 74
0.05 5.09 349 7.19 81.4 75
0.10 4,99 335 7.15 81.5 7.9
0.20 4.75 343 7.18 81.2 7.6
SEM 0.10 2.85 0.12 0.78 0.07

4) By 2FZHA

figure 14. control 7Hx100)

_94_

figure 14. control A17%(x100)



figure 14. 9F=50.2% AF=52] 9] 7Hx100) figure 14. 95 0.2% AFE 9 o 2173(x100)

kA Fofat} H|FAJTAA B o]z Aol HHEA s
- 7}F9] central vein, portal vein FH O ®E IA}F A4 2 &£ LAo] AL LS
- A veinFHo ZFARTY dYFAnTo] AAHow AAEY figure 14.9] &

EHOE HolE: FEE medullary coneZH AALAY. T3F Fhol HEHA Hol: R
A

rlo

renal corpuscle® ©] T3t HA 2. wehA] kA= A FT)A] 5A4& HolA ¢

hd @ 24 Ao WS

o

rie

5) We 2Z7A

A A goFA] FEES FEERE FAsAS W, SAFS 1-2, 3-5 155 7IHER
Folet Aol WAY = gldoy ok FFE 0.25% H7H7E dETel vske Frhet
T AF%S Btk AT A, doA FE2E 2% WbrE 1259 35 VIt
kel A zfol 7k iAot Al AA7IZH1-55F) 02 ALtetas wols thxT9 Hulsto]
oIt A Atk AlmaT&el lelAes dhobAl H b AA A 3-5F Al HA
HA-5F) A dzTR fFolstA A=At SAdA oA FEES FEEE Fo
ste] oo s A Ad dF FEWA, SRR FRAx A dxzTe A
ol7b fidth 28y FalzHEd FAAY vEE dokA FEE 1% 2% HHE o
Zo vlate] folsiA Aastdn A |
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A GEES Mg A, dubgor dopd FEE A7bUE izl wldke] s
AgE Baoy fFo)He FE oyt FAVE TE A wAE 54 9 S
ZAFeE7] 9lske] NP532 ol Wl okA] Folwto] & F-lste] ha) Aol wa) x2 3
Aol S Ssirh 1 A NP532 Folwe vl ob FolEAw A4 vEgles 24%
e Btk o] AxnE EdE AAEAe NP5327F Al WA z22d 548 vehiA
ekal Qb ofAIQl Ao & AlmEr)

AEAoR A kA NPo32E Amdete] 74 Amd gL a37t d5S & +
Ao e Fad ANde] FAA] FREAZ FrrEch T3 ALFA DA KA
A gt FEES FEEE Fodds W, dFA FEE 025% HIIE iRzl B
o] Z7bste AFE HAth AFRAFATF] A9, AE AAVIA-5F) o2 AxtE s wel
= oz vaste] foatA sk /‘}Eﬂ‘?%oﬂ AoIA = gokAl H b A o

&
Z,
o]
()]
w
[N]
it
SU!
rlo
=
10
2
_l
0
SN
2
it
o,
o,
B
el
5
rlr
BN
N
B~
Y,

cells®] cell culture mediaZ <=3}&}ar nitrite} PGE; levelss =43ttt QuiF55S LPSZ
frE=3% RAW 264.7 cells®] NO expressions & &o|EA 0= AAadt QujFEE 1v%
o 41((1,000ug /mL)) NO expressions oF 77% JA3IGSE oty AsZdAE A5+
th(Fig. 15A). 2 vlFZ=+E°] PGE; expressions S A|st=A1& AHH 7|94, cellsE w5

=53} 303t pre-incubationdl il LPS (200ng/mL)2 24417 &A1 s A]Zi T}, Fig. 15B A< 2+

mz

& g#oEZ 07 PGE, expressioning 2 AlE It LmlFEEY] AESA

o
to
=2
o
i

51 RAW 264.7 cells® MTT assay® 2 A3kl on QujF &= 1,000pg/mLol A% A ZAFE
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Inhibition of NO

Hitnc Oxid (ubd}
[ & iun [ul
= a & o

]
=}

v

=

con o 1D 100 1000 MFPWE (ug/mi)
LPS {(200ng/m I}

=]

]

B Inhibition of PGE2

e

]

Con 0 10 100 1000 MPWE(pg/mi)
LPS {Z00noS ml)

PGEZ (pg/miy

Fig. 15. Effect of MFWE on LPS-induced NO and PGE; in RAW 264.7 Cells.

(A) RAW 264.7 cells were pretreated with the indicated concentrations of MFWE for 30
min before being incubated with LPS (200ng/mL) for 24 hrs. The culture supernatants
were subsequently isolated and analyzed for nitrite production. Control cells were
incubated with the vehicle alone. (B) The conditions of sample treatment were identical
to those described for Fig 1A. Results are mean * S.E. Statistical significance: *p<0.05
vs. the LPS treated group; significances between treated groups were determined using
the Student’s t—test.

2) SHlFEEo] LPSE =38 iNOSe} COX-2 protein?} mRNA expressionsol] W] %] = < &

Western blot and RT-PCR analysis® 2 w|5=%%& 9] pro-inflammatory mediatorsQ! NO<$} PGE;
o] A& A3 AR o] iINOSS COX-2 expression®] modulation®} ##H o] YE=AS AuH
okth. AF=3hA 52 RAW 264.791 4= iNOS protein? mRNAE HE% A ¢k, LPSE
FEE A FE A= INOSS COX-2:= Z3lA expression® $1 iz, @ vjF%%-2 iINOSS COX-2
o] expressionS S HoJEH O JAAPLE BHF CR a

3 TH(Fig. 16A). RT-PCR analysis< iNOS<}

39
COX-2 mRNA expressions©] protein levels¥?} FHH S & 4= AT} (Fig. 16B).
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A LPS ( 200ng/ml)
Con 0 10 100 1000 MFWE(ug/ml)
o — iNOS

S s S e e B-actin

LPS {200ng/mil}
Can o 10 100 1000 MFWE [ug/mi)

R COX—2
s e

B
LPS{200ng/ml) LPS(200ng/mil)
Con 0O 10 100 1000 MFWE(ug/mi) Con 0O 10 100 1000  MFWE(ug/ml)

Fig. 16. Effect of MFWE on LPS-induced iNOS and COX-2 protein and mRNA
expressions in RAW 264.7 Cells. (A) RAW 264.7 cells were pretreated with the indicated
concentrations of MFWE for 30 min before being incubated with LPS (200ng/mL) for 24
hrs. Twenty micrograms of cell lysates was separated by SDS-polyacrylamide gel
electrophoresis and immunoblotted with iINOS and COX-2 antibodies. Equal loading of
proteins was verified by B-actin. (B) iNOS and COX-2 mRNA were assessed by
RT-PCR in RAW 264.7 cells. Cells were pretreated with the indicated concentrations of
MFWE for 30min before being incubated with LPS (200ng/mL) for 24 hrs. PCR using
housekeeping gene B-actin mRNA was carried out in parallel to confirm equivalency of
cDNA preparation. The experiment was repeated three times and similar results were
obtained.

3) LujFEEo] LPSZ # =3 IL-6 production} mRNA expressiono] W] z]i= o &
L FZE-9] pro-inflammatory mediatorsE &} A5} 7] W&o, ¥ AGolA Qw|FEE o]
LPSZ f =3+ IL-6 releaseZ Enzyme-linked immunosorbent
assay and RT-PCRY o2 AA|stdtt SmiFE=S dA 8 3t3<S = IL-6 productions < A
|

A 7 2 ™ (Fig. 17A) mRNA expression’= gEH o2 A S HH(Fig. 17B).
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Inhibition of IL-6

Ik

Con i 10 100 1000 MPWE(ug/mi)
LPS (200ng9/ml)

LPS (200ng/ml)
Con O 10 100 1000 MFWE(ug/mi)

Fig. 17. Effect of MFWE on LPS-induced IL-6 production and mRNA expression.
(A) RAW 264.7 cells were pretreated with the indicated concentrations of MFWE for

30 min hefore being incubated with LPS (200ng/mL) for 24 hrs. Production of IL-6 was
measured by ELISA. (B) RAW 264.7 cells were pretreated with the indicated

concentrations of MFWE for 30 min before being incubated with LPS (200ng/mL) for

6 hrs. IL-6 mRNA was assessed by RT-PCR in RAW 264.7 cells. Cells were pretreated
with the indicated concentrations of MEFWE for 30min before being incubated with

LPS (200ng/ml) for 24hrs. PCR using housekeeping gene B-actin mRNA was carried
out in parallel to confirm equivalency of cDNA preparation. The results presented are
representative of three independent experiments. Results are mean + S.E. Statistical
significance: *p<0.05 vs. the LPS treated group; significances between treated groups
were determined using the Student’s ¢—test.

4) QujFEEo] LPSZ #%E3F IkBa degradation®} NF-xB nuclear translocationol ] %]+ < 3
Activation of NF-xB2] 243} INOSS2} COX-2 gene?l inductiondl] & Q3}t}, upgfa], EA4
stE NF-kB9 8 A&o] pesol== 1 oA Western blot analysisZ nuclear extractoll
Q= p65= =AU Th RAW 264.7 cellsS LPSE 1A17F S¢F emjF&E5S HubeAa A
7VakA ke Ao w Hl Wl LPSE %3 p652] nuclear translocationd 9 v 53 E 9

EA gEo)EA o7 o7 ¥ A tH(Fig. 18A). Nuclear translocation inhibitory factor-xBa (I1xB
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a)2] degradation® 2 F & E ) In order to determine whether the inhibition of by QU|F&%
of ©]3tp65°] A7} 1kBa degradation®} #&# o] J=A 5 dolr 7|98k, 1kBael
cytoplasmic levels2 Western blot analysis® =743} th. Pretreatment of L vi5F&52] #

8= LPSE X3 1kBa degradationS 2 Alst on o= &akolE2 o]t} (Fig. 18B).

A LPS (200ng/ml)
Con 10 100 1000 MFWE (ug/ml)
m o g NF-kB (P65)
R
B

LPS (200ng/ml)
Con 0 10 100 1000 MFWE (ug/ml)
o A e <Bo

| —— e ——

Fig. 18. Effect of MFWE on LPS-induced IxBa degradation and NF-xB nuclear
translocation. RAW 264.7 cells were pretreated with the indicated concentrations
of MFWE for 30 min before being incubated with LPS (200ng/mL) for lhrs (NF-xB) or
30min (IxkBa). Cell lysates were analyzed by Western blot using anti-NF-kB and

ag%ifhdga antibodies. The experiment was repeated three times and similarresults were
obtained.

5) LulFEEo] LPSZ A=3t RAW 264.7 cellel MAPKSs phosphorylationel] ] %] &= < &

Mitogen-activated protein (MAP) kinases= Al XA 33 &3}lo| 9lo] 4

L S FEE 93 NF-kBS <47} MAP kinase pathwayZ 7 -fr 3}
5 AFRII9E, B APl emjFEEe] LPSE k=% ERK 1/2, INK and p38 MAP

kinase2] phosphorylationol] ™ X]+= < &S Western blot analysis® 2HH It} QuFEEL

LPSZ %3 activation of ERK 1/2, p38 MAP kinase?] &4 & & HFog&EH o2 A AL

(Fig. 19A,B). Non-phosphorylated ERK1/2 and p38 MAP kinase®] & #-& LPSU L vjF&E 9]
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Al FEFS wA Lt LvlFEES ERKL/27} p38 MAP kinase] activationsS &J s
A 9k phosphorylation of INK MAP kinase?] &4 QujFEE2] Ao JTFS wx] &
tH(Fig. 19C). o] &3t A3+ p383 ERK1/2 MAP kinase2] phosphorylation involved in the
inhibitory effect of 2 viFE50] LPSE X3 NF-kBo Al &35 2§31 S &

<
=4 = T
219k

Y LPS (200ng/mil)
Con (4] 10 100 1000 MEWE (g mil)
Shioe _— - e p—ERK
RS MRS et .. i deess T
= LPS (200ng/ml)
Chon 0 10 100 1 OiD MFWE{pg/mil)
R o—p3as
A SR A SR . ——— P38
[

LI‘—"S {200ng/ml)
100 1000 MFWEuQ, mi)

m“ o
.

Fig. 19. Effect of MEFWEon LPS-induced phosphorylation of MAPKs in RAW 264.7
cells. RAW 264.7 cells were treated with the indicated concentrations of MFWE

for 30 min before being incubated with LPS (200ng/mL) for 30 min. Whole cell lysates
were analyzed by Western blot analysis. The experiment was repeated three times and
similar results were obtained.
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