iototahatets]X] H25¢ 4-23(2004'3 12€)
Korean J Orient Int, Med, 2004:25(4~2):260-273

Kkige) ikl wle BEAS-2B A %% bz
RAEF BN Cytokines ol v)x+ &

of

5, A8, 4471, 97

A3 stm sto|miry Bt ® AL ntstmAl

A Study the Effects of Three Preparations of Hirudo on the Expression of
Pro-inflammatory Cytokines in Human Bronchial Epithelial Cells Line BEAS-2B

Dong-a Han, Hee-Jac Jung, Sung-Ki Jung, Hyung-Koo Rhee

Division of Respiratory System, Dept. of Intemal Medicine, College of Oriental Medicine, Kyung Hee University

Backgrounds : In recent years, asthma has become recognized as a chronic inflammatory disease associated pathologically
with airway epithelial inflammation and airway remodeling.

Objectives : To evaluate the different effects of Hirudo depending upon pharmaceutical manufactures on the expression
and the activities of I1.-6 and GM-CSF in airway epithelial cells, samples of Hirudo(7ki%), Hirudo toasted with Talcum(zKiE#
F%) and Hirudo toasted with Ephedrae Herba(/XIEfifi##) were tested.

Methods : After inducing enhanced messenger RNA(mRNA) expression and secretion of each cytokine by tumor necrosis
factor-alpha(10 ng/m{) treatment, cultured human bronchial epithelial cell line BEAS-2B was added to each sample(1, 10, 100
& 1000 pg/mf). Subsequently, DNA activities were analyzed. Specifically mRNA expression and culture supernatants(protein
levels) of IL-6 and GM-CSF from BEAS-2B cells, were analyzed using luciferase reporter gene assay, reverse
transcription-polymerase chain reaction(RT-PCR) analysis and enzyme-linked immunosorbent assay.

Results : Hirudo toasted with Ephedrac Herba(ZKIEii#4>) and Hirudo(K#E) inhibited IL-6 activities in BEAS-2B cells
remarkably, and inhibited mRNA expression levels and protein levels in supernatant of IL-6 and GM-CSF at various
concentrations, significantly(P<0.05). However, Hirudo toasted with Talcum(ZKIEHE #1%) had no effect on mRNA expression
levels and showed a slight inhibitory effect on GM-CSF protein levels in supernatant of culture medium.

Conclusions : These results strongly suggest that Hirudo toasted with Ephedrac Herba(/K#EJif &%) and Hirudo(7K#£) would
be serve as effective medicaments in the treatment of airway inflammation and remodeling of asthmatic patients.

Key Words: asthma, Hirudo(Whitmania pigra Whitman), cytokine, IL-6, GM-CSF
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Kiga FEE e A7E AEEE, Sy o
T2 #8729 gl nxE 4, FEH9 1
A, fEAE Bort A7 RaEga, o)A
© FEe 457 4884 Ak #dEste o
FraP 6}3‘;1, A HAE 5o 557 A
3 g A ATt k] B3k A4FH A
' So) HuHYR, 1 9 KEZHE hiruding T
¥ We BB B FEFolAL, 53
FAZF A7} YE tessulino]ghes Gl e W4
¥ GAEE 22aA9E a7 glo] Kigel &4
Z @3 ZAE AASL k

K] B AT F o Be KEMHNYE
A Az e THEE
Interleukin-6(IL-6), IL-16 %! granulocyte macrophage-
colony stimulating factor(GM-CSF) mRNA2] 23 ¢]
A IS Barste] ki) o gk €89 7}
s8E "‘@@ii FHGo, dEgel o
LT BH E SR e 5% 2e)' ) of
3 A= mg Hojrt

olof] Azl= KiEe] HlEkol wE 2 wXe
ae] xpo)E YolH 17} acetylcholine ©. & f-HkA
71 7)1B/A 52 v X = 93k 2 BEAS-2B 217F
HAFH A EFo| TNFog At 855 &
A7 &, luciferase reporter gene assay-2 %3 IL-6
o] Bx= 39152, 1L-6 2 GM-CSF mRNA ¥

protein levelsE reverse transcription-polymerase

ia

& 1=

chain reaction(RT-PCR) analysis¥} enzyme - linked
immunosorbent assay(ELISA)Z o] &-3}o] AW 4
7} o}F cytokines®] L@ A F | frejAdo] <l
Aol Hashs ol

55 HAH - H27 - 0/FT

. B B

1. M2 E ARET(Y

1) oAy

Ao ALRH KIES ERESIRE(Whitmania pigra
Whitman) 2. 5-697 =39 B354, 344, 244
oA AAD Ao ATAHAANEA, T=HE T8t
of Fdste] 78 T oA Bigste) AHEskT
g £1 2 AJUEE AMRE FiES 6787
WED AR AN AHE A2 ZFFAAKE
A, S k) 7Y F ol 8skGia, A AR
= A2 JRAKNippon Tale co. Ltd.) o 3 t)FeF
FAHE, 39S Tl 79 $ o] 838tk

(1) 7Kg

Aye gt %Hi F2E o 104
ARse UT F BEE Soel de A2
Ao},

(2) Kigig ok
Xﬂﬁd% 2 l’e oA sl S BE FUE
L7)0] 2T 180-200C AT 4 g the o]
o ki SEAZES WAY 7:109 HEE 2o
3.5-48 An Bl AAFE A7io] Xud sKigol
BH9kAl AL mE A, BEo] Q2= o] W) S
HWEarl KiEee #Hg Aotk
(3) KIEMiFLD
AR Fhe] KiE E
A < e THY med g4
wated fidiio] 4AS Wy AAE o, i W

=3
f oFEo] FHFE Table 13} 2t

Table 1. List of Herbs

Herbs Pharmaceutical- Name
KO Hirudo
SRS Y Hirudo toasted with Talcum

KRR FD
Wit w Ephedrac Herba

Hirudo toasted with Ephedrae Herba
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KEQ| #lik0l WE BEAS-2B AB REX L ikS]

2) Ao =4

KIE, KIEE A 2 K%‘Qbﬁﬁ@ 7y 100 g RS
Sl 2% ST H, 87 F27)d 1R 7S
2,000 mist A B —"F— IOOC 7Wite) L%} A
Fohel oo e APoRRE 215 A1
st} &8 The, filter paper® 7Y 73t o7
ol S rotary vacuum evaporatorg o] 83le] FZ

?:*%‘13}- o] F5AE FHAXIE o) &sld A
= ABE ARSI ol 2 MiFES
FFS FAst FFHT 400 mE ¥
3 A7 FEE WHE AX AEE AU T4

2 FEEL KE T g, KEWEAY 9.1 g,

3 g 2 i 24 g& Ao, &2
TKIETY%, KEWAK 9.1%, KIEREY 2.3% za]
i 12% o9tk T2 W&2d F2EEL A%
mediumo]] 591 & 0.45 ym syringe filterS A]—%o}o%
filtering &}t

3) @@EU

eldu ZE2 250~300 g W92 Sprague-Dawley7|

Ol

F7A 3 HWelm AFEE, FHE aHAIEE
2 APFE, Y E& T8 FF8EA 2F
o4 AT B0l AN F AR,

A3 A]%d AJek NaCl, KCl, NaH,PO,,
MgSOs, CaCl,, NaHCOs;, glucose, Acetylcholine
(Ach)2- Sigma(Sigma Chemical Co., USA) #| &2 A}
239t 7|71+ 857 35%7)(Duksan, Korea), rotary
evaporator(Eyela, Japan), freeze drier(Eyela, Japan),
force-displacement transducer’} “42H¥  polygraph
(Grass instrument Co., USA)S AlE-3t9ith

5) Az

B A3 AFS-E A E= v American Type
Culture Collection(ATCC, Rochville, MD, USA)A}
o A F9l3t BEAS-2B cell line®.= adenovirus
12-SV402 #Ho)¥ human airway epithelial X3
o).

6) WA % Al

A =Enfoko] B 23 medium$) Bronchial Epithelial
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Cell Basal Medium(BEBM)#} growth factor$l
Bronchial/Tracheal Epithelial Cell Growth Medium
(BEGM) Bulletkit-& BioWhittaker Inc.(Walkersville,
USA)| A T3t RNAS] HAIE #jste] TRI
zol(Invitrogen, USA), chloroform(Sigma, USA), DEPC
water(Amvion, USA), TAE buffer(BIO-RAD, USA)
= AFg-3l9th TNF-a= Roche(Roche, Germany)el]
A TA3tAoH, PCRA AH8-E primere Hlo]2
UoKZ)Bioneer, Korea)oll Al ZE  Az31gich
Reverse Transcriptaset=  H}o] 4 2
Korea), PCR-& Taq polymerase= Takara(Takara,
Japan)oll A ])3te] ARg3te] RT-PCRE 33ith
ELISAE kit= R&D system Inc. (Minneapolis,
USA))A Quantikine human IL-6 % GM-CSF

immunoassay E FY3+9t} Luciferase reporter gene

(5*)(Bionics,

assay kits(Promega, USA)2} lipofectamin reagent
(Invitrogen, USA)+= transfection assayoll A-8-= it

7) Vector Construct

DNA transfection 7)&-< o]-&3te F98}114} 5
= DNA vector® AZ3l= Ao 2, TRAS-IL-6
RE 8X:E TRAS-enhancere] Bgl I1¢} Bam HI
restriction enzymeg A}&-3}4] linearizationdF & o
7)) IL-6 RE consensus sequence(CCTTCTGGGAA
TICT) 8 repeats® Atdste] AZ3 A (Medxbio
Tdste] AR

Inc., Korea)E

BAGFFol A= FF
(D) AL A=

AlglodoFal o]l ZAmM)L NaCl 130, KCl 4.7,
NaHPO; 1.18, MgSO4 1.17, CaCl, 1.6, NaHCOs
149 193l glucose 5.50]a, pHE 7382 -#AJs}
ot

(2) NEA=AEH A%

NBAHBL WA HFHozA WME &Y
A AR O BRSGAS we) AEsT 7|EA
Z AHEse 4T Ayt 23 AHIEd
(Physiological salt solution, PSS)oll Bt} 4§

é

o rd



95% 0-5% CO.2 ¥3}d 37T 9] PSS (5 ml)7t
=37 24 (organ chamber)?] ubete] AXH 72|
A% Aol 8% BEe Ay GES BB
force-displacement transducerol] njdo} =422
g8kl 1 Z3}E polygrapholl 71E5k¢ct. ok&
dat7] Aol 7BAE 2 g9 V1A AT E Hals
v 208 ettt AlASE PSSE upH A 9
HYE FAANAT LA 1A e] fA]5E KC
100 mMo| &/ PSSE Fosle] 4259 A
gelatsirh. AEES vk 6
agonist®] EHE E-FH WhHo=
FHEE7F R FAEA S 28 o] &4
< Y2 AeE ANs A
% JEZE acetylcholine® & 4%
g5 53 = Axd 7EARFdH st
AR, KIER D, KIEERHY D i $289 0.1
mg/ml, 1 mg/ml, 3 me/ml, 10 mg/ml, 30 mg/mé L 100
ng/m{e] x| e aAHE S-S54 Ao v
. #EEATh

2) Cytokines &4 3 L@ njx& JIF

(1) DNA Transfection®} Reporter Assay

BEAS-2B CellsS 37CoA 5% CO, & 10%
fetal bovine serum (FBS)o] £93}+ BEBM media
oA ZebA & F ok 1x10* o] A EE 96-well plate
of &tk olF M27F AA WA 60~80%71A]
A B 5 0.04~0.08 mg9] IL-6 DNAZS 0.1~1 il
9 lipofectamin reagent9} Eg5fe] A2 15~45
W20 uj ket o] AR T mediag WOl HE=H
o)z e 7} welld]| transfection st} 37°C A
Hj k71| A 2~24A17F w43 & serumo] Eo19)
Agatel WAS hE 5 FR. AP E A
48k TNF-a(10 ng/m¢) *}£]3- dexamethasone(1 yg/
nt) A€, 7193 TNFa(10 ng/nf) A2l 71 AES
1 pg/mb, 10 pg/mi, 100 gg/md = 1000 pg/me] 5

SEURC

rr

2

sHs5t - FAA - HEI - 0/FT

2 Ag]3t2 transfectionS A2 8+ 3 24~72A17F A
FA] IL-6 DNA 3 =38 93] luciferase reporter
gene assayol] AR8-3}it}. luciferase reporter gene
assay = firefly luciferase activity®E S4438t= AO2
luciferase reporter gene assay kitsS AR&3}a] A ZA}
o] @A protocolo] wet Z8PEE.om  ascent
V.2.42  (ThermoLabsystems)E& &3+
luminescent ZFS =438t}
() MzafF

BEAS-2B A= 37T, 5%9) o]4t3lgrAio] EA)
3ol T 75 flaskel] A BEBM mediumeol] uf &5} 0.
Y 2~3Uef A 122 o] wjekstdh HF
Ao A & 2x10°702] A EE collagen 02 AMA
22]E 6 well plates® &7 36417+ B<F 80~90%
Qw2 AT TNF-a(10 ng/nl)S Helstel 24
N 7ZF & ok E dose dependent SHAl 1 pg/md, 10 pg/
nl, 100 pg/mé 2 1000 pe/mle] =2 st ch
24X7F 3, vl A g AAST Holgle AlE
TRI zol& % Aglste] RNAGA o A&}t

(3) mRNA¢} 1|9} RT-PCR analysis

TNF-a(10 ng/m)ot A Azke] M-S A Eo
225t 24817 3o 7+ 6 well plated]| A} RNAS
2gl§ 3 RT-PCRS 3}4c}. L6 2 GM-CSFe
mRNA®] J&3lE glate] & pactin®] m-RNA
WS internal standard® 3}§3Th RT-PCR 41§ o
AR 24 ASF AF3AA AAE HEE
ugity, BE AE2 #@e APe Al W oA ®E
B3l 1 ARE ooty PCRe| Ag-E
primer®] g3} 748 -2 Table 29} 2t}

software

PCR AHE-& ethidium bromide (0.5 pg/ml)”} B+
= 2% Agarose gel (TAE &-&-8-9)Z 100 VlolA
087 A19% sge 2elE g Uvel 24
oA H7E G4 Es AR A & F
(Gel Doc 2000, BIO-RAD, USA) A 231314,

(5) protein levelse] ELISA assay

BEAS-2B Cells2 37T A 5% CO.9} 10% FBS

o] ZoislE BEBM mediaclA A2HA & F of
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Table 2, Sequence of Prlmers for PCR and Conditions

' ; th pectsd DNA Slze
5 TGACGGGGTCACCCACACTGTGCCCATCTA 3

94°C, 1min

p-actin 5'-CTAGAAGCATTGCGGTGGACGATGGAGGG-3' 72°C, 1min
600 bp 72°C, 2min. 30 cycles
5'-ATGAACTCCTTCTCCACAAGCGC-3' 94, 1min
IL-6 5-GAAGACCCCTCAGGCTGGACTG-3' 65C, 1min -
628 bp 72, 2min. 30 cycles
5-GAGCATGTGAATGCCATCCAGGAG-3' 94T, 1min
GM-CSF 5'-CTCCTGGACTGGCTCCCAGCAGTCAAA 3 60°C, 1min

390 bp

72°C, 2min. 30 cycles

3x10°2) MEZ 6 well plated] 2zIct 4A)7F 4
TNF-a(10 ng/md)& A2}, 24 A|7F Fol| 2+ A&
S AF3ATh THA] 2447 vl g Tl FBSUE e
mediaZ B2 1 FBS/} glE media® ZolsE 3 48
Al7F E9F 37CA 8l 314t} BEAS-2B Al X
TolA ELISA assayd] AR&-&}sith
ELISA assay= R&D systemol] A @As|E o
o AdstAnt
(6) A
AYPAHAL 33] o] FHAR AFelA Lo
A ARs FAAEY BEA+EFAZMean *
SD)E Yyehfigled, gizad Al ¥
AolE ARE wee SPSS 1008 ©]&3tH
Mann-Whitney U test® 743G}

== o]
AE5de

. & R

1. 7| 2X|=50| olxl= A
1) Acetylcholine T°r A
71BA =

22 w9y}l 10°M acetylcholined] tﬂ‘.} FHuj 4%

W& KCIo) ol Ho) $59-30) 157.8:9.4%0)

Aot
2) K, 7J<ﬁ'£?’“"EkJ‘ 2 KR ED 7} acetylcholine

F=A PBATE) A Y
713 A= acetylcholines]] sl &Foj&Ael 4=
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29 BYr} Acetylcholine & #=% AU 57
o thate] 100 mg/md F=oNA KIE(WP 1), KiEH
AWWP ) 2 KEmFEYWP e 2z
12.9+9.85%, 1.2+6.6%, 4.5+4.5%%] o|¥=S B
3, iEMH)L 92.8+4.1%9] o|$EHE FiFES Al
Qi KiE, KiEEAY 2 KEREYS] 71#A]
olgEItE FEFA Utk

2. Cytokines &M % o) ojxl= &

1) KIE, KEWOY 2 OKERZEY 7T IL-69] &

el WA= %

TNF-go] 4ts [L-69] A% dAd vx|=
2392 B&s7) 938 transfectionS A)2He & 24
Alzte] AFE RS o, YA dETol= TNF-o(10
ng/mf)E 223 ¥ dexamethasone(l pg/ml)S e
31, APFE TNF-a(10 ng/md)S A 2= 2t
ANZL 1 pg/md, 10 pg/md, 100 pg/mé 2 1000 pg/mé
o2 Bz HHHch ofF F3A 2H FH
£ 93] luciferase reporter gene assayS ¢ A, B
£ AdFA IL-69 EHEE ATEANN LsE
72 AASA JASAL. A7l A¥s 4 AE
W 33 whEdY 1 P FERRE AT

(1) Aso] 162} Fol wAE 9%

TNF-a2 #2E IL-69] 4E9] Aol VA=
S AvRE KIEWP 1)& 1 ugml, 10 pg/nd,
100 pg/mé 2 1000 pg/mle] FxolA 22 1.087+



0.078, 1.131+0.076, 1.056+0.021 2 1.086+0.1292]
FAxE Pt mebA] 48 XE)EkA] gu
TNF-a(10 ng/mf)3+ A 2|3k Tl 15} 2}zh 39.9%,
42.0%, 44.3% = 37.6%2] AAFAE el
(2) KIEH A7 IL-69] &Add WX+ o3k
TNF-o2 {38 IL-69] BT Ao wx&=
EARE KEME(WP IDHE 1 pg/ml, 10 gg/ml, 100
pg/mt 2 1000 pg/mle) Ewo)A 7Hz} 0.812+0.013,
0.800+0.0849, 0.842+0.188 = 0.829+0.0556<] A
S5 Uehfo] 48 HelskA] @& TNF-a(10 ng/
n)T AL F Tl HlEe] 27 32.6%, 41.1%,
40.7% % 35.9%¢] AAEAE JepT)
(3) NG 7} IL-69] B4l ¥A= I
TNF-a2 88 1L-69] E4x9] A4 nx=
EAE KEREDWP T 1 gg/ul, 10 gg/ml, 100
pg/ml 2 1000 pg/mle] EZolA zHz}t 0.757+0.017,
0.782+0.074, 0.872+0.139 2! 0.845+0.1759] A%
£ Yelg o 48 AelshA] &2 TNF-a(10 ng/mf)
w2 g o wlste Z4Z; 53.0%, 52.7%, 48.7%
2 51.6%e] JAEHRE JERNA
2) Kig, KEERAL 2 OKEREDG 7 IL-6 2
GM-CSF mRNA @&l vz 98
TNF-a(10 ng/mi)$} FHA KEE(WP 1), AIEREL
(WP I) 2 KBRS (WP T S 1 pe/mb, 10 g

Concentration (Lg/mi) 1 10 106 1000

B- actin ettt it | @ 600 bp

BES B - 58] - 0/ 7

/md, 100 pg/ml 2 1000 ugmiS 2 ErHz A8}
I 2477} 3o IL-6 ! GM-CSF mRNAE RT-PCR
3 A}, 7t AYFL 9B o)A 72+ eytokines
mRNAS] W& Aot &F &A=
AT

Fgsls A8t LHH P-actin®] mRNA &3
internal standard = &to] BE A3.e Wsfle] A3
Al W o) wkESte] O W XFEHAE
I, Z} PCR 71382 BEAS-2B T8 9zxE 217}
1 ﬂg/mg 10 pg/ml, 100 pg/mé L 1000 pg/mle) S5

Z HEdh 3 24A7F o] ZA}E 7 cytokines
mRNAS] ¥d AA|&-& intemal standardy} W] wl &}
of 1doz AHsurt
(1) ZKiEe] IL-6 mRNA L&Al v|x= G

BEAS-2B A X TNF-a(10 ng/mf)e] EA4 3} A
internal standarde]] B|3}e} 1L-6 mRNAS] #&-&
320.83+20.0%= VERNITE KIER(WP 1)& 1 pef
9} Exol A IL-6 mRNA 23L& )3l ZHe
S BYont frojidel fllal, 10 pe/md, 100 pg/ml
21000 pg/mle) FEAE IL-6 mRNAS) T3 o)
26527+132%, 266.60£29.0% = 22923+13.9%%
skl izl Bt 2+ 17.3%, 16.9% 2
28.6%92] IL-6 mRNA &g A EFE Yehis
THp<0.05)(Fig. 1).

H

400+

[N [
= =1
=1 =1

Relative Amountef (L~ 6 (%)
2
2

Concentration (ug'ml)

Fig. 1. Effects of Hirudo on the mRNA expression levels of IL-6.
Photographs of representative RNA-polymerase chain reaction products electrophoresed
on 2% agarose gel stained with ethidium bromide.

WP 1 : Hirudo treatment group.

= o At least, P<0.05 when compared to the value for one without treating by Hirudo.
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Q) KEHEH7} IL-6 mRNA 2 oj=o) ]
AE 9T

BEAS-2B A& TNF-a(10 ng/mf)e] Z )5} 4
internal standardol] ®|3}e] 1L-6 mRNAS] u+ge
174.57£0.7%=2 YeERAITE AIEEHD(WP 1)
1 pg/mlok 1000 pg/mld] FEAAE FES T4 &
o™, 10 pg/mist 100 pgmle] EToAE IL-6
mRNAS] 28 0] 106.10+3.4%S} 124.53+52%%2 7}
23l Uzl wEte 39.2%9F 28.7%<] IL-6
mRNA 8 E AR aHE HER) ATHP<0.05)(Fig. 2).

Concentration (ug/ml) 1 10 100 1000

WPII iy o

B- actin

Lo 3 <l 628 bp

= — — —

(3) KIERELDS] IL-6 mRNA & =|0] 1]
Ae 9

BEAS-2B M ¥ TNF-ave] £A5}o)M internal
standardel] ®]3}ed TL-6 mRNAQ] WS 276.67+
12.1%= VER k. KIER#FD(WP -2 1 pe/md
o] sxoAM= woket Wt Q1AL 10 pg/md, 100
ve/ml 2 1000 pg/mle] FT oM< IL-6 mRNAS
80| 235.93+4.8%, 242.17+10.8% 2 180.50.1+
25%= sl gl st 14.7%, 12.5% %
34.8%9) IL-6 mRNA 88 JAEHRE Je

2007 gz@we 1|

= ]
=] =]

Relative Amournt of IL- 6(%)
ot
Q

Concentration (gl

Fig. 2. Effects of Hirudo toasted with Talcum on the mRNA expression levels of IL-6.
Photographs of representative RNA-polymerase chain reaction products electrophoresed on 2% agarose gel

stained with ethidium bromide.

WP Il : Hirudo toasted with Talcum treatment group after TNF-a treatment.
= 1 At least, P<0.05 when compared to the value for one without treating by Hirudo toasted with Talcum.

Concentration (ug/mi) 1 10 100 1000

WPHI

B- actin

e kendad <€ 628bp
< o

B WWE 1
300

[
=
hrnd

Relative Amountef 1L- 6 (%)
2
[=]

0 1 10 100 1000
Concertration (pgy/mi)

Fig. 3. Effects of Whitmania pigra Whitman toasted with Ephedrae Herba on the mRNA expression levels of IL-6.
Photographs of representative RNA-polymerase chain reaction products electrophoresed on 2% agarose gel

stained with ethidium bromide.

WP i Whitmania pigra Whitman toasted with Ephedrae Herba treatment group after TNF-a treatment.
* At least, p<0.05 when compared to the value for one without treating by Whitmania pigra Whitman toasted

with Ephedrae Herba.
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THP<0.05)(Fig. 3).
(4) KiEo] GM-CSF mRNA & oA o 1]
= 9%

BEAS-2B A= TNF-a(10 ng/mi)2] E7 3o A
internal standarde] B]s}ed GM-CSF mRNA9] w8
S 351.17+8.1%= YERRSITH KIE(WP 1) 1 ug
/i 100 pgmdd) FEolAs sk Z=x| gglo
™, 10 pg/mie 1000 pgmie] F=o)AE GM-CSF
mRNA9] W& o] k7 186.97+7.7%9} 225.2+2.0%

2 7HAhste] gz wske] 22t 46.8%9) 35.9%

Conoentration (Hg/mt) 1 10 100 1000

sH55t- HalN - 27 0lg7

9] GM-CSF mRNA #E& JAadE et
(P<0.05)(Fig. 4).
(5) KIEM A7 GM-CSF mRNA 18 o} 4] o]
IR Ko
BEAS-2B Al %3 TNF-a(10 ng/mf)] Zx)ahel) A
internal standardel] V]3}o] GM-CSF mRNA<¢] &
& 142.8046.7%= YERAAO U, KIEHE (WP
e BE€ s=ddA frod de dAans g
A eEgtth(Fig. 5).

400-‘ [l |

— . s

CSF (%)

(=
=
=

H o=

100

Felative Armount of |

0 1 10 100 1000

Cancentration (o)

Fig. 4. Effects of Hirudo on the mRNA expression levels of GM-CSF.
Photographs of representative RNA-polymerase chain reaction products electrophoresed on
2% agarose gel stained with ethidium bromide.

WP | : Hirudo treatment group.

* 1 At least, P<0.05 when compared to the value for one without treating by Hirudo.

Concentration (Hg/ml) 1 10 100 1000
WP - 390bp
B- actin e v B NEV

2007 |l
= T
& 150 s el
‘;}L TR
T 1001
5
£
E
=T 504
2
B
0 0 1 10 100 1000

Corcertration (pofrd)

Fig. 5. Effects of Hirudo toasted with Talcum on the mRNA expression levels of GM-CSF.
Photographs of representative RNA-polymerase chain reaction products electrophoresed on
2% agarose gel stained with ethidium bromide.
WP I @ Hirudo toasted with Talcum treatment group after TNF-a treatment.
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(6) KIER#4D7} GM-CSF mRNA -3 &) 7)o
naE 9%k

BEAS-2B M| TNF-a(10 ng/ml)9] )3}l A]
internal standarddl] ¥]3}e) GM-CSF mRNA¢] &
145.30£5.7%= WERAATE KEER=H(WP 1T)
1 pg/mée} 1000 pg/mle] FTAE 4TS 4
Zorom, 10 pyml™ 100 pymld HEME
GM-CSF mRNAS] w&o] zbz} 110.13+4.859}
33.7319.052  ZHAdle] dizxge] wlste  zZbz
242%9} 76.8%2] GM-CSF mRNA 3§ A&
HE ER ATHP<0.05)(Fig. 6).

3) KEE, KiEWHAY 2 KEREDZL IL-6 2

GM-CSF protein levelse]] ¥]X]= Qg

BEAS-2B A ¥& TNF-a(10 ng/md)$} A KiE
(WP 1), KEEHAHKPWP HO) 2 KIERZELH(WP
IE 1 pg/ml, 10 pg/md, 100 pg/md 2 1000 ug/mdL.
T Eo¥E 23l 48417 39 BEAS-2B A\ X
AEHol| A IL-6 Z GM-CSF protein levels2]
ELISA assay 2%}, 7} 4372 A oA &
cytokines proteins levels?] 43S #2]4 1A YA
AT

TNF-0(10 ng/md)¥+S A2)3 &
o B A¥2 AN 43S Al ¥ o) HkEsty
O By BFEAE 73193, BEAS-2B A2

rlo o

Concentration (Hg/ml) 1 10 100 1000 ’
wem < w0ty
B-actin

Rl o] < cobp

7—}7L 1 pg/mi, 10 pg/mé, 100 pg/m 2 1000 pg/mdel
T2 s T 487 39 AR=E 7} cytokine

-4 proteins 34 A &S 2T v WSS
(1) 7kiFo] IL-6 protein levelo] UX]&= Qg

BEAS-2B Al ¥ A58 TNF-o(10 ng/ml)T
28t ) 24| A IL-6 protein level S 109.40+1.49%
VeI WP 1)& 1 pg/mt, 10 pg/md, 100
pg/mé 2 1000 pg/mie] RE FEdA IL-6 protein
levelo] ztz} 105.79+0.91, 91.62+0.40, 85.51+0.56
2 80.18+1.058 7HAste] dizzo] Hlshe] 27}
3.3%, 16.3%, 21.8% % 26.8%% &% &<
IL-6 protein A4 A EHE JeEl) ATHP<0.05).

(2) KB a7t TIL-6 protein leveld]| vlx|<
o5}

BEAS-2B AN ArZ9d2 TNF-a(10 ng/ml)vt A
2]3t control groupel H 0}04 IL-6 protein levelS
12530+1.022 JERISITh AEELHWP TE |
pgmee FEAXE FA4 e A4t flvleH,
10 pg/ml, 100 pg/md 2 1000 pg/mie] EXNA IL-6
protein levelo] Z}z} 113.50+1.07, 99.73:0.99
107.27+1.160.8 Z+A5te] gjzTd] Hste z}z}
9.4%, 204% 2 144%=Z IL-6 protein 34 A&
HE R ATHP<0.05).

2000 el

Felative Arrourt of GVHCSF (%)

0 1 10 100 1000
Concentration (pg/n)

Fig. 6. Effects of Hirudo toasted with Ephedrae Herba on the mRNA expression levels of GM-CSF.
Photographs of representative RNA-polymerase chain reaction products electrophoresed on 2% agarose gel stained

with ethidium bromide.
WP Il -

Hirudo toasted with Ephedrae Herba treatment group after TNF-a treatment.

= 1 At least, P<0.05 when compared to the value for one without treating by Hirudo toasted with Ephedrae Herba.
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(3) KIERRE L7} IL-6 protein leveld] w]x]=
BEAS-2B A3 AFF9& TNF-a(10 ng/mf)qt =]
2]¢+ control groupo] Hldte IL-6 protein level-S
148.03+0.752 YER AL} KIEREHWP e 1
pe/ml, 10 pg/ml, 100 pg/mh 2 1000 pg/med] FE =
To)M IL-6 protein levelo] Z+7} 145.73+0.56,
122.760.37, 126.57+0.58 & 122.05+0.738.2 7}/
ske] gzl Hste) 47 1.6%, 17.1%, 14.5% 2
17.6%= 1L-6 protein ¥4 AAEHAE Velygok
(P<0.05).
{(4) Kol GM-CSF protein leveld] wlx&
3%

BEAS-2B A ¥ /$%2 TNF-a(10 ng/n)et A
23} control groupe] o}O% GM-CSF protein level
£ 601.86+1.97% JERNITH KIF(WP 1)& 1 ugf
e} FENAE protein levelo] Q313 Z718195,
10 pe/ml, 100 pg/mb 2 1000 pg/mbe] =o)X
GM-CSF  protein  levelo] Z+z}  564.76+0.33,
499.53+0.34 2 416.05+0.818 7rA3le] gl
HEte] 47 6.2%, 17.0% = 30.9%% L 923
%l GM-CSF protein 34 AAadE Jehydct
(P<0.05).

(5) KIEEWG 64 7F GM-CSF protein levelol] 1]
= osk

BEAS-2B A|X AEdo TNF-a(10 ng/mf)F
2] & control groupoll ¥1&te] GM-CSF protein level
S 612022052 JERQITE KBS HIP(WP TT)
=10 ﬂg/mm 1000 pg/ml2) oM 238 &

47 o, 1 ug/mF 100 pg/mle] o)
A GM-CSF protein “levelo] Z+z} 579.06+0.373}
60331403502 7hAiste] uzte] uvlsle] zhzb
5.4%%}F 1.4%= 1) k3 GM-CSF protein 34 214
BH4E Ry ATkP<0.05).

(6) KUEWiE7F GM-CSF protein levelo] u
Ae 4%

BEAS-2B A%

2} control groupe] *

24N TNF-a(10 ng/mf)w+ #
15l GM-CSF protein level

Bt - HaH - §37] - 0/57

S 638.47+2.692 ERNSITE KIERES(WP )
= 1 opgmld FEAME 28 ot FeAE

Hgor, 10 pg/md, 100 pg/m¢ 2 1000 pg/mle] B 5
ol GM-CSF protein levelo] Z+7z} 518.49+0.18,
451.8041.08 2 457.46+0.60= 7123l T
Hiled Zkz) 18.8%, 29.2% H 284%= EL o|E A
) GM-CSF protein ¥4 AA&35 Jehjgich
(P<0.05).
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Kigo] e Mg dche drdR sl Yok g
ZRE EgdE AR F 53 FEIVE A
tessulin © & o] A& 19989l Theromyzon tessulatum
olgte o RRE FAFTEHY} Ue AR £
o Q‘Zihtﬂ therin, tessulin =3 Z-& antistasin-
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ool Hzl= o|v] 7|9 ATE T3t Ao} 9l
£ KIE(Hirudo medicinalis)& Wiks} 37 W3 K
DS o] gste] APHoR IL-6, IL-16 B
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FZd) WAE 9FE B9 H 1, BEAS-2B 13k
BRG] AEF| TNF-aE At dF5<
A7] &, luciferase reporter gene assay-o H
DNAY B=Z A3, fio L6 2
GM-CSF mRNAS®} protein RT-PCR
analysis®} ELISA assayS ©]-&3}e] cytokines g
o tg ¥ s Rk

HA WAZRE HEE 7 BAFH A= D
ol B3 ATAT, S AYdre KE, KiE
waD 2 OKERELD S lﬂiﬂ%}é HAE A sk
o o) Kif GEAZEFS AAHOZ VBAFF
of Wi olgakrt 851_ o2 AW, KIER
#itp =3 o|FEAE VPR R AL HE K
S fiES A pate AFdMT fiEe FE
o] Kol AsAA gk Ao woETh

tjEo] B Aol ME 54 cytokine DNAS] &
Ao X 2E mRNAS) W# 18] 3 proteing A48}
£ Aol 3le) kige] 12jg A HA o
&g PX=AE 1t Byrh WA A4
w8 Ao 9lo] 548 8L & Aoz AAA
E IL-69) 71=A4T A2 &3 A 9FE =
AVsl7) $1s] TNF-o(10 ng/ml)E BEAS-2B <17t 7]
PARIA T G2 FUAA LAF IL-6 DNA
4L luciferase reporter gene assays AT 4
JAT KE, KERAGY 2 OKERSEY 5 8 4
FZAA IL-69 FHEE Azl E=/A
A A dAH[D 1 F KEREY S o A
o] Hlsle] Bk e dAEHE HEPon, K
BEOE AdAQd G494 530} Hlald B
Aoz #FAHAt.

IL-6 2 GM-CSF mRNA 23 )¢} protein 3
A Ao v X)= &#E RT-PCR7} ELISA assay3dt
A3, &7 dEFo A gt AT FEAA
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e AFEZE Asty BE FdA wert
715 mRNASY @& dga] 2 ofo] w}E protein
AT F5A ekt Tl GM-CSF
mRNA Z& Ao a379 &2 GM-CSF protein
levelo] WX JAEHZE £ &2 4
AAEAE HER AT ohebA kiEe &7 &
L& IL-6 mRNA % protein 4 A EHE Hol
il )3, GM-CSFelAl= wied] ube Jdaiol
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Hairk ofuje} & protein FAAME Bl F F&
AEHE Ve,
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mRNA 8 2 protein gHAJof| v x|&= 943 A
d¢ FEAA "*xﬂifjr—e‘ vEhfa o)
GM-CSF mRNA %3 94 2 protein o= 7
o Zo} YE Aoz etk

JUTHiEEYE 1IL-6 mRNAS] WA vls=g
AEZ protein A 3 A SR, GM-CSFY
210) 413 mRNAS] W 1A B ES} protein] 34
oA Amol YBAL molAl Rgkort WA
Zed GAES B3, 53] 100 pg/mie] F=o
A 80%9) 717hE mRNA¢ Hd Axjg=e 1
Goy, protein leveld M= U3 Ax o] A4 57
7b VERA kol mRNAS] wde] dAs A oA
YAFo = B8k o] -9 protein AL FUEH
PP 34 B FE ALL T 4 A

KR, KA @ KEREDE 72432
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luciferase reporter gene assayS 3 IL-69] A%
E Folatz, 1L-6 ¥ GM-CSF mRNA ¥ protein
levelsE RT-PCR analysis?} ELISA assayE ©]-&3}
o} cytokines?] o] mXE J3re @Fste] T
23 2 AES 48tk

r>4'

fo

271



Kige| #lizol o2

BEAS-2B AR REX LEHERC ¢

KR, KIEE AR 2 OKEREY 59 BE

T 7)Ao a I HEEHA ik

KR, KW EY 2 KER#EY 59 Z& 4%
T2 AT EEA IL-6 4& A5}
R, AL KEREY, KiE, KEEEY
To2 A et

. KIEE IL-6 mRNA 43 2 protein A 10 pg
mé o] TTolA & gEHO R {3
A4 8151 31(P<0.05), GM-CSF mRNA &2 10
1g/m} 1000 pg/mee] FEOA 234 A8}
%0 H(P<0.05), GM-CSF protein 3L 10 pg/
w FE o)A G EH R FosiA o
A 84 THP<0.05).

. KR ABYE 1L-6 mRNA 2 protein 3432
pg/ms} 100 pg/mee] FEA F-28HAl ‘2‘12110}
H oK P<0.05), RE FE A GM-CSF mRNA
W AAERE 93, GM-CSF protein 34
S 1 pg/mld} 100 pg/mee] FSoA F2sA o
A 39 THP<0.05).

. KEFFEDE IL-6 mRNA 2 protein FA-E 10
pg/ml o148 LA & EHCFE Fo3t
A A8 11 (P<0.05), GM-CSF mRNA &S
10 pg/me} 100 pg/mie] FEoA o314 oA
3}9151(P<0.05), GM-CSF protein 343-S 10 ug/
e oo FrolA &F gE&HoR [
o ) 51 THP<0.05).
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