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Effecs of Soyangin Indongdeungjikolpitang
on the Complication of Diabetes

Seo Yong-bae - Song Jeong-mo
Dept. of Oriental medicine, Graduate School of Woo Suk University

The purpose of this research was to investigate the effects of Indongdeungjikolpitang water extract(1JTE)
on the complication of diabetes. IJTE did not affect the level of blood glucose in alloxan- or
streptozotocin-induced hyperglycemic mice, but inhibited the motility of gastrointestine. IJTE inhibited the
writhing syndrome induced by acetic acid, the permeability of evans blue into peritoneal cavity induced by
acetic acid, the paw edema induced by histamine, and the formation of cotton pellet granuloma. I[JTE
increased the cell viability of thymocytes and splenocytes. IJTE decreased the release of 7 -interferone( y
-IFN) and interleukin-2(IL-2), but did not affect the release of interleukin-4(IL-4) from murine thymocytes.
IJTE increased the release of IL-4 and decreased the release of tumor necrosis factor- @ (TNF- @) and
interleukin-1 8(IL-1 8), but did nor affect of ¥ -IFN and IL-2 from murine splenocytes. IJTE decreased the
release of TNF- ¢ and IL-18 from murine peritoneal macrophages. IJTE decreased the production of niric
oxide(NO) from murine peritoneal macrophages and increased the phagocytic activity of murine peritoneal
macrophages. These results suggest that IJTE has an anti-inflammatory action via the inhibition of TNF- @,

IL-1 8 and NO production from immune cells.
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. Cotton pellecol] 23+ MZFRE HEL-S MI%ISIAT

- BeRRAE R ERAERS MREFRS BmAAS

- PRRAIREFE 149 SiE BmAZOU, TNF-o % IL-189] Fike st

5
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7. BoRARERE y-IFN € 1L-29] SWE st
8
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. B KAMRESE TNF-q, IL-18 2 nitic oxide?] 442 HIHISI )
10. FRF KAMAES) lucigenin chemiluminescence @ FITC-conjugated E. coli engulfmentE {Ri 38}t

ojdel W R UTES BEEHS MHSAC, $H L AAAS Jebdn, ol A8& il
REFE TNF-a, IL-18 R nitric oxided] £RE WHEL7) W2 2oz FHEY. weiA oligh Kid
o ojste] BABMELES P tHES S RES MHishe ol HHF Aoz BxeEd

| & =&

PEABRBHGS FTHE ) "HBEMRT, F
"IBA BXBEMGG. O 2 FE BHLE,
YBBAS BiR FAA P Agse Aoz §
o] At

B BIRKRS sk Qe vl HEOR, o
o] BREol dsled =2 BN F'e
PBA B oh3o] Hmkigsta Zstn BER
ak7) gl 2ot e 1 UV HEY RE
oA 23 oy, HHdle HiRkkS, P
de BLABHERS, THilc MHEESZHS B
Fie.2 AAsH )

b HESH, KRS I EANME T
< FiECR 3t 9udY & f¥olzt & +# A
sd, e g¥zos BH MEYE SRR
fRolut k85 BEfFol B 3tm, 7]
ERKS BAES RIS WEE d2 &
of BHoZHN BABMTHEY HNEEH &
3 MBS 3w e Aol oz HER
A3 FEF S gz e oz 2Xo) 9l
=5 AlAktL Ut

PREBERBES O 49y d7g, g7:
aloxan Fo FhE SR dst LA Bigl
AHeete FiRRCKS, BAHRLE RS PHESE
Bol mimiEe] Mo FE 4L st Jeon,
53 BZRABWEREGS BRA Fuse SiEME
& APA7IEd fESGD Y &8 &e
streptozotocing g ZMmE SRS dgoz

ool M BABRME LGS mEEE THRIES 458
F AU 3

EET olg= UE BN BREHE KS
HiRe Fe2 Jehle BETY ¥F ow
g 2Hg-8 vld AR 4HE dart AE e
Aztste] GERBERSY HAER, 181 ®REEA
S FHOE BABWE G FIHY Gt vl
e pEge 4¥Eaz sy

NEZRS Yotr 7] 93] acetic acidol} 2§ wri-
thing syndrome [EIf A&, 29ZEE FHE)
A3 EMmEEBHE IUREE 2 AFEHEC
o AES AL, dgEs FFs) A8l
Koigitft, MRGEMA 2 MR KAMEY 4,
cyrokine®] #Hl 3 FHAREA Wi 4P& HAEA
ot a2n migd vlXs FES golr7] st
streptozotocin % alloxanol] 9|3+ FHMmEE % ¥ MiE
BRTERS 3451, EERY BA olsAHE
ZR5to BEEEHS AAENE 4 Hgoh

EET o9 22 498 T3 JBA BLE
WERGS i SftiEd vxe g8S 49 2
v RS A3r} o] Budhe vl

I AENE U Yy

1. &

1) 52

£ Yo A3 AFe WIHE APAdde
6~8 % BALB/cAl +7-&, 7]e} Agd e 20+
2g ICRA R & A83tgen, e 150~180g
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SDAl S UFAEFEANN 7UslA, 2% 22
12T, &% 55*5%, darkflight 12A17k2] Z A3 A
17 ol dgdel H3AZ F A8Egey, »
HAtg ot B8 AR 2HA HHTEE sk

2) Al QoI

Aol A3 AL Dulbecco's modified Eagle's
medium(DME), penicillin-screptomycin, Dulbecco's phos-
phate buffered saline(DPBS-A), lipopolysaccharide(LPS),
lucigenin, 3-[4-5-dimethyl-thiazol-2yl}-2, 5-diphenyltetra-
zolium  bromide(MTT), xinterferon( y -IFN), zymosan,
sulfanilamide, N-naphthylethylenediamine « 2HC!-S Sigma
Co.ollA, RPMI 1640, fetal bovine serum(FBS), trypsin
2 Gibco Co.ol| A, mouse y-interferon(y -IFN) immuno-
assay kit, mouse interleukin-2(IL-2) immunoassay kit,
mouse interleukin-4(IL-4) immunoassay kit, mouse tu-
mor necrosis factor- @ (TNF- ¢) immunoassay kit, inter-
leukin-1 B(IL-1 8) immunoassay kitx= R&D Co.ol|A],
FITC-conjugated E. coli K-12 bio-particlest= Molecular
Probes Co.ol M FYsted ALRatg ], 71e}b Aleke
cell culture® L 13 A|oFS AHESIHTE ARR 77
culeure  flask(Nunc), multi-well  plate(96-well, 24-well,
Costar), microplate-reader (Dynatech MR5000), CO2
incubator (Vision scientific Co.), micrometer(Mitutoyo
Co.), blood glucose test meter(super glucocardTM If,
Arkray Co.), inverted microscope(Nikon Co.), freeze dry
apparatus (llsin Co.), luminometer(Berthold 96LP) 5
AH-EH Rt

2. 8

1) el =A|

2 A3 A BB EESY A FEL
TREEBHEIT, o Fadon, AR dRse
NEXRBEHE @AHbkAA AN A5E 79
ata] AR-EHIT)

A 3 BLS FFF 1,500mi2 23] 7hg
£% 3, q%sle K-S rotary evaporatorE &3
oh2, freeze dryer® FAARSE B 45g& Ao
(F5€ 181%, LT JTES 3h FEHPAld= 4
4G SaAA AHE-3AT.

Prescription of Indongdeungjikolpitang

BPL 5 B4 HRR
Bk Lonicerae Folivm 15
(L% Cassiae Cortex 7.5
BEK Lydii Radicis Cortex 7.5
B & Coptidis Rbizoma 275
® K Phellodendri Cortex 375
¥ B Scrophulariae Radix 3.75
5 B Sophorae Radix 3.75
ERR Remaniae Radix Crudus 375
a3 Anemarrhenae Rbizoma 375
B T Gardeniae Fructus 3.75
weT Lyai Fraaus 3.75
AT Rubi Fructus 3.75
oK Schizongpetar Herba 3.75
B R Saposhnikoviae Radix 3.75
SBTE Lonscerae Flos 375
Total amount . 75
2) ag oy

(1) Streptozotocinol oI5t #G Zst Al

AHAZ 24A 7 A2 A F sereprozotocin(STZ) 45
mglkgS citrate buffer solution(pH 4.5)0] &3jA]H 11
2| gy FAlstgon, AlRE STZ o F7H
FTFHAT 24470 Foll P& FPsA FAL
300mg/dl o]l AH 10vte] & 172 3t AY
of ALEEG”. gzFolE delAEdFTe, A
FTolE JTE S00mghkgS 14 134 A& Azt
o A7%4 d%xn, 4E F4 tgdRH 192
W eSS Fodtr] A ¥FE YPFArI
4o

(2) Alloxanofl 2lgh ®Et Zst AE

BHE 2477 AL F alloxan T5mglkge A
2ol FALG ohE, 4817 Fol] me|dlq Y
gt 838 £A35o X7} 300mg/ml 0]/l
A3 10vt2lE 1202 do AYo) AHR-A”
gzole 4e4dsee, AGPAE UTE 500
mghkgd 1Y 1314 a7 Ao B3EA 31,

- 188 -



- M8H A IA PBA DEBBAKEA PR S olxc W -

}E Fo GLURH 79T Y 2L Tl
Bl Y9 YBER/2 ER8At

(3) &5t ¥

AH 1725 1072 dte 2412 YA F
IJTE 500mgkgS 13] A 758t 1A7F Fof dex-
trose 2g/kgS AT FA% ohS, 30, 60, 120 E 180
Boll 3-& Aoy, dxFde AT
s Foite ¥9¢ ¥IEArIZ S8

A 12 10912 3t 24A12F YA F
dxFodle A4dsne, dgFde JTE 500
mgkgs, AP ZFol= aropine sulfate 10mg/kgS
13] AT+Eo5 108 Fol 8A4ES 0.5% methyl
cellulosedl] HEAIA 109 FEAG W50 FFFA
B 5 108 § A5 stod AAAIY 08, B A
A Zolo Wit BAEY olF AHUE FHsA
JA anE Hristgoh”

3) TENE MY

Az golg]lE 1202 8FY acetic acidol] <&
writhing syndromeS- Whitcle’9] vHo} wja} &3}
Aok dzFolle AAgse, 482 JTE
500mg/kgS, AP Z o= aminopyrine 100mg/kg
S ZtZ} AFEASD, 1A T 0.7% acetic acid
10mlkg g B7hHo] FAMg ohg 108 F7E 108
7+e] writhing syndrome®] & ZAsct

th 229 writhing syndrome -
A7 writhing syndrome 4

A &(%)= - x 100
279 writhing syndrome &4

4) 24X 4

(1) LMy 5ok A

A7 gola]lE 102 &< evans bluedl] &3 &
AR5 24 L Shimomura’9] HHo] wa} ZA3}
Aok dzFolle A4 gdrehs, d¥Tde UTE
500mgkgs, AHHZTAE sodium salicylace 300
mgkgS 2z}t AFEAED, 1A Fol 1% evans

blue SmlkgS HE]FWo] FASHATE FAL F FA
0.6% acetic acid 10mlkgE EZWHo| FAL3EL, 14]
t ol BZAE gy smz AAEsto 34
@ ohe, 3,000pmol N sET dAEedAT 45
4% #q 620nmolM FREE AT o5 v
e Ao o3 72 evans blued] 45 Hl
AR e

Y229 evans blue 5% -
AP evans blue 5

&%) = x 100
279 evans blue F&F

2 34 2=hE A

A7 grlelE 17208 8 histamined] 23 F
A REiES & £ wid we SRk ol
zadle Adders, Agdds YTE 500
mghkgS ATFA8T, 143 Tl 35 Rl 719
EAZ histamine-0.9% saline(30 pg/20 xS FEHE 3
Bloll 20 ul/hind pawZ FASFFTE FAF A, 2§
158, 3045, 60%, 1202, 180%d] B F7E micro-

meter 2 S8k

(3 |ol58N 4Y

7 solelE 1202 3l Ko1E2H AL Hara™
o] wrol| w2} £33} Pentobarbital 30mglkgS
BazAstd QA E ol3AZ, S5 AFAde o
g dg AAsT HEE ANsd, FF AR ¥
atoll nlgl $3L S} 35-40mg)dt P corton
peller 2708 AMd3ln B§3 ohs, dzFde 4
2lAd4are, AgFolE JTE 500mgkgs, A
Z o phenylbutazone 40mgkgS 19 134 5¢
% 4z AFEAsY YA FHE w13
cotton pellee F9oll Z43 {ol22 S 2ALYA
22g §F 60TAM 3ol & w7tz AXAA F
S ZAs A

WzZe SokE % -
AYTY Bo}F Y

AA &%) = - x 100
W2z Kol 5%
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5) o My

(1) Mz 22| ¥ s MY

A FHHE ¢ HFHE 2= Wysocki”
2 Mizel 5779 W2 o] &3ttt A3 5ol g 1
728 3t ITE 500mgkgs 1Y 134 747 73
T5o den, sdA WHE AFEIsto A4}
AT H&g F4 2 ¥]A-S Dulbecco's phosphate
buffered saline A(DPBS-A)E ¥-& petri dishol|A] 2HA|
B3l B H stainless mesh2 1}ste] A TG
NG A& F DPBS-AZ 23 AHF the{(1,500pm
AdlA 108 dAEe), FHAARE ¢ BGME ¥4
Ho g AUt

A M E ] Bl ITE 500mghkg s 1 134 7
At BTHEA 3tHen, GE R 4dA 4FH B
3ell 3% thioglycollate 2mlE FY3l1, 8YA A3
g3t XAAIZ) o8 B} cold PBS 10mlE
ol BRARE FAsATh 33 AEE 4T
A 1,300pm S 2 1087 JAE2]s 2 RPMI 1640
A2 235 AlH F, 27 120mm peui disho] £F
3t CO; incubatorol| A YA F| 1 24|17t Fof] 2
A5 B2 HAEE AAY oS, 2H4E QAR
E cell scraper2 T3t ARG-3tE BH FAA
¥, d]ZAMHE 2L macrophage= RPMI 1640 BjX]&
ARR-Etglem, Hixlole 10% FBSS} penicillin-stre-
ptomycin(100units/ml, 100 xg/mD)& H7}sled A}R3}
At

o

Al

0

@) Mz34s £H

YN B E 2T FHMAE L uPHEY
Z 4ol X JTEY 93 MTTY Peg 234
SRt 96-well plate®] 2} welldl] Eelg FAAHR
R UIZAEE ZHzt RPMI 1640 WiA2 3431,
1.2x10° cells/ml 52 22380 FAMTE con-
canavalin A(Con A) 5 pg/mlE H7}st1, v]AA| o]
+ lipopolysaccharide(LPS) 10 ug/mlE 715 F, 3
7C9] CO; incubatordl| A 48A|7t vi<ksls], Wiy &
£ 4X12t Fol MIT Al%HE 7h8eich WY EEA
0.IN HClo] £3]A]7! 10% SDS 100 £1Z 2} welld)]
H7kstn Aol 184 o wlgE F, ua
H Z well®] F3TE microplate-reader2 570nmol A
F435o, Az F3=o A AFF 3=

WE-g2 gsld JEAESS SHHAT

]

(3 MZ&NEX £F ME

FYY wgoz R FAARE ¢ BBAHEE
2}2} 2x107 cellsmlZ, 7 tlAHEE 1x10 cells/ml
2 ZA8td, 96 well plated] 200 418 58 F, 72
A7t < CO; incubatoroll A B gBIATE WY S
LAE(2,500 rpm, 557, 4T)F oS, BFH 50 ¢l
€ FHztod FAHRAN uEE r-IFN, L2 B
L-49] FE, HIZAZAA EHIEHE 7-IFN, IL-2,
IL-4, TNF-¢ ¥ 1L-18 & t4HMZZRE 24l
Ele TNF-¢ 9 IL-18 %€ Z42}9] mouse immu-
noassay kitZ ©] 83t EHsH} & AFY s0u!
o assay diluent 50 p1E EF3I] oM 243
0} incubation¥t ¥ 43 M HSHG AHH F anu-
mouse cytokines conjugate concentrate 100 ¢ 1& 7}5te]
A& A 247t incubationd -, 5B A3 E}aL sub-
strate solution 100 ¢1E E¥slo] 308 T A2
A} incubation@t}. Stop solution 100 x1E  7}3tH
450nmollA] microplate reader2 FZEE ZHT F,
mlel 24e AAe] Sish cyrokiness] FE BEH
Ak

(4) Nitric oxide &% A

SU3 Aoz Be|g X E 24 well plate
o wellZd 2x10° cellsS 23t ¥, AMZZRE
M AMEE nitric oxide(NO)Y| 4& Griess‘ﬁm)_‘?_i =
Akt 2 wello] LPS 1ug/mi9t y-IFN 25
units/ml S H7}sbed 24A)17F viokdt F ujoked 100
119} Griess A|2K1% sulfanilamide + 0.1% N-naph-
thylenediamine 2HCl + 2.5% H;POq) 100415 E%
&t 96 well moduled)] W1, 37Tl A 1083+ %3]
& & 570nmol|A microplate-reader2 EFEE &
&t vjg] 2HA3 NaNO,o] ZA#FAel o3 NO,-9
FEE FEA

(5} Lucigenin chemiluminescence &% A#

5Us wyo g 223 thAMEE 2x10%ells/ml
7} 5] & DME(without phenol red, 0.34g/L NaHCO;,
2.6g/L HEPES, pH 7.2)9 2{A1# Ao AME3HA
t}. Lucigenin £49] A ZE 10mle] DPBS-Ao) £3)
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g & oln Y73l -20TAA BAsFUM A3}
% thstock solution). Lucigenin stock solution& AHE3}
7] 2ol DME Hjzlo] 1/102 &Aste] ARG-3FY
t}. Chemiluminescence =32 luminometerE ©o]§-3}
o 37CAM ZA3AG " 2L  microplate
(white)2] Z} welloll FHE HAHE HERHFY sop
19} lucigenin &} SoWE ¥R 37CAN 1582 A
A2g F, 5§ WHoz 6o¥ T chemilumi-
nescenceS 231Gt

(6) E. coli engulfment & Al

27 A2 42-8-3 #818t7] Y3t FITC-
conjugated E. coli particlesE Hanks' balanced salts
solution(HBSS)ol] HEIA]A sonification & F A}R-3}
0.8, trypan bluew citrate buffer(pH 4.4)9] 250 u
giml FEZ gafste] ARESA? Eeld Al
¥ E RPMI 1640 A2 5x10cells/ml S| £ 8 ZA G
%, 10018 96wello] EF31 1217 F4 €02
incubatorol] A wjoFalct vy F vl E A Astn,
sample 10 zg/ml ¥ E. coli @EH 25 ul 7131 14]
O Fd ugF o, dYde AAsD
extracellular fluorescenceS A 3}7} 93] trypan blue
100 «1& #7138} inverted fluoromicroscope 2 #2H3}
Qo

6) SAA2|
RE AY AHEL meantSER JERUT F
AlA 2= student t-testE AAISHA P<0.05E 7|FC

2 so] fol4 v BHAY.

. &9 Hz

1. Streptozotocinil 2|8 &Y POt Tt

A4l ¥dAE 98.5+3.7mg/dl ollen, STZ
€ 58 279 BRI STZ §o 24475
4163t 119mg/dlZ F7}8I R, 7Y7A] 3 A
she 3%E Jehiden, JTE §4972 dx71
g ztol7h gAY 238 Frlkshe A4S JERY
A TKTable I).

Table |. Effect of Indongdeungjikolpitang water extract(lJTE)
on blood glucose in streptozotocin-induced
diabetes mice

Blood sugar level(mg/dl)

Group
1day 2 day 3day 4 day 5 day 6 day 7 day

985 903 9L7 972 981 965 955

Nomal 1.5 447 +s58 35 129 41 +33
Comio 4163 3L 3775 3548 3438 362 3588
MO 4119 190 *193 £173 *219 #317  *386

A : . . A 6 4076
JTE 4206 4023 3882 4136 4083 4116 40

1185 192 £168 1247 1349 1185 X237

IJTE(500 mg/kg) was administered p.o. once a day for 7 days and
streptozoticin(45 mg/kg) was injected iv. at the Ist day. The data

represents the mean*SE of 10 mice.

2. Alloxan®j| 2iot &Y Zot Xit

7ol YR 105.5+4.7mg/dl oo, al-
loxanE FAF 27 YFA alloxan Fo 48
A1t Fo) 3163*13.2mg/dl2 F7HEQT, 7 7R
o Fashe FYE vehhglen, JTE Foiz e
22 ¥ Aozt gAY 23] Friste R
€ YEehHATKTable 1D).

Table 1. Effect of IJTE on blood glucose in alloxan-
induced diabetes mice

Blood sugar level(mg/dl)

Group
2day 3day 4day Sday 6day 7 day
Nomma 1053 1003 997 1122 151 1085
omal 447 42 #4835 +49  *3
ooy 2163 3202 3215 3124 3058 2902
MO 4132 4501 182 *158  *IL3 %187
gp | 03 323 3681 3589 3333 3316
J +153  *167 *159 1214 t145 +164

[JTE(500 mg/kg) was administered p.o. once a day for 7 days and
alloxan(75 mg/kg) was injected iv. ac the Ist day. The daca
represents the meanXSE of 10 mice.

3. BFOI X 2t

24 A7 AAND BARS WPAE 522525
mg/dIo]R1 0.8, dextroseE T3 dl2Fo x|
= dextrose < 303 Fol 161.2+18.2mg/dIZ F7}
35, AlTto] ZAndel wet A} At 3417 F
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dle A9 B2 FBAUt PTE FAZe B2
¥ o]z} ATk Table 1iD).

Table Hll. Effect of IJTE on blood glucose in dextrose-
administered mice

Biood sugar level{mg/dl)

Group
0 30 60 120 180 min.
Control 52.2 161.2 1154 69.2 56.0
+25 *18.2 7.2 +3.2 +33
IJTE 320.3 150.8 110.6 68.8 60.2

*i153 *11.0 +7.8 160 5.1

Dexerose(2 g/mouse) was administered p.o. 1 hour after IJTE(500
mgfkg) was administered p.o. The daca represences the mean+SE of
10 mice.

4, P {&F AN 2at

Hzze A3 &5 A2E 100%2 39S o),
UTE FAZL 727%23% o|yon, Aggz#Q
atropine sulfate FAFE 59.7+4.6%2 thx o H
& 7438l tiTable 1V).

Table V. Effect of IJTE on gastrointestinal motility

Group (:;:g) Movement of active carbon(%)
Control - 100.0£3.5
[JTE 500 727%23%
Atropine
+4.6*
sulface 10 59.7%4.6

Active carbon was administered p.o. 30 min. after 1JTE(500 mg/kg)
was administered p.o. The data represents the mean £SE of 10 mice.
*; Significantly different from control group(p<0.01).

5. IF Yt

102-72] writhing syndrome BFE R F 245*
1.83jojon, JTE FHFL 88+1538g, A&
ZTQ! aminopyrine FAFE 12012132 t2F
of wig) 2% o4 e AMAIH} UYL IE
222 JTE 64.1%2 aminopyrine 51.0%%] ¥l&] 7
251 th(Table V).

Table V. Effect of IJTE and aminopyrine on writhing
syndrome induced by acetic acid in mice

Dose No. of writhing 4.
Group (mg/kg, syndrome Inhibition(%)
p.0.)
Control - 245%18
ITE 500 8.8%1.5¢ 4.1
Aminopyrine 100 120%2.1# 51.0

IJTE was administcred p.o. and the number of writhingsyndrome
induced by 0.7% acetic acid was determined for 10 min. The data
represents the meanESE of 8 mice. *; Significancly different from

control group(p<0.001).

6. DMZASTAS HH 2t

229 evans blue FEFE 12.510.5 gg/ml ©]
Aon, JTE T+ 5606 ug/ml2 AN 2T
9l sodium salicylate 7L 44105 ug/mlZ 2F
xael vis) f94 Ae dAEA} AU B
MNEBERA A8 sodium salicylate7} 64.8% 2
UTE 55.2%° ul&] 728t thTable VI).

Table VI. Effect of UTE and sodium salicylate on the
permeability of evans blue into pertoneal cavity
induced by acetic acid n mice

Group (n?:/rg, u;l;:ic#o;/;\l’;m s Inhibition(%)
p.o.)
Controt - 12505
IJTE 500 5.610.6* 95.2
Sod. salicylace 300 4.410.5¢ 64.8

IJTE was administcted p.o. and the permeability of cvans blue
induced by 0.6% acetic acid was determined. The daca represents
the mean£SE of 8 mice. *; Significancly different from control

group(p<0.001).

7. 2% BiFE A9M Xt

gz & BEZL histamine 5 308 Fol
39.0%2 7H} ZEaHon, UTE FHFe dz2T
o ulsf 152 9 3020 2o s ZAaHUG
(Table VII).
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Table VII. Anti-inflammatory activity of IJTE on his-
tamine-induced edema in mice paw

Time{minutes)

Group
0 15 30 60 120 180

1.59 215 221 2.05 L8 173
Control  £0.02 £0.03 +003 £002 004 *003
(35.2) (39.0) (289 (189 (8.9)

159 2.03 2.05 1.99 1.83 1.69
UTE %002 #0:02 #003" 2003 *003 002
217 (289 @2 (5D (63

IJTE(500 mg/kg) was administered p.o. and the thickness of hind
paw edema induced by histamine(30 11 g/ ¢]) was deteemined with
micrometer. The data represents the meantSE of 8 mice. %
Significantly different from control group(*; p<0.05, **; p<0.01).

8. 80158y it

folEe] F¢e UXF 364%15mg ojen,
UTE $o92L 287+1.8mgo 2, AYPHZ T phe-
nylbutazone $4F#L 238 1.1mgo. 2 thEF vl
A o A FaHAT FolEFA dAES
phenylbutazone®} 34.6%Z IJTE 21.2%°] Y&l 71y
SHEATHTable VIII).

Table VIII. Effect of IJTE and phenylbutazone on the
formation of cotton pellet granuloma in rats

Dose Glanuloma .
Group (mglkg, weight(mg) Inhibition(%)
p.0.)
Control - 364115
IJTE 500 28.7%1.8¢% 21.2
Phenylbutazone 40 238X 1.1%* 34.6

IJTE was administered p.o. once a day for 5 days and the formation
of cotron pellet granuloma was determined. The data represents che
mean*SE of 5 rats. *; Significantly different trom control group(*;

£<0.05, **; p<0.01).

9. TAMTE 5! HPPAMIXC| TA0)| OIXf= Zat

FMM T concanavalin A(Con A)VE A&
o] HEYEZS 100%2 31 ™, JTE FoF
& 1184114%2 W22 vl AEYEZo]l F
7}tEom, Con AS A A FARS o dzTY
AEHEEL 53.6F13%019 09, JTE Fo4ZL
687%205%% izl Hlsl] AITYEgo] Fr}sl
At diZz29 vAAMEL] lipopolysaccharide(LPS)E
AL o MEAESS 100%2 NS o,

JTE &8 121.9+12%2 thZFd| vla] AX
AEGo] 7189, LPSE A stA F%s o
27 HERELEL 59.4109%0|Qo™, ITE
EoFe 745113%2 U2 ulE] AZAESE
o] Z7}3tiTable 1X).

Table IX. Effect of IJTE on the cell viability of murine
thymocytes and splenocytes

Thymocytes(%) Splenocytes(%)
Group
Con A(+)  Con A(-) LPS(+) LPS(-)
Control  100.0t1.1  $36%13 1000112 594109
UTE 1184t14° 687205 1219+12° 745%13

[JTE(500 mg/kg) was administered p.o. once a day for 7 days, and
thymus or spleen was separated. Thymocytes or splenocytes(1.2x106
cells/ml) were culeured for 48 hours in CO2-incubator. The cell
viabilicy was determined by MTT method. The data represents che
meantSE of 5 mice. *; Significantly different from control group
(p<0.001). Con A(+); Concanavalin A treated group, Con A(-);
Concanavalin A non-treated group, LPS(+); Lipopolysaccharide
treated group, LPS(-); Lipopoly- saccharide non-treated group.

10. FMMIZE, HITNE X B WAMEZFE
MEZEZ¥=D 2HIo) OXj= 2t

FAAHZAM EBlEe y-IFNY 48 538 2
7 i 2FE 1215+ 3pg/mio)Yen, JTE F4F
& 379%15pg/mlE R wvlE Fasd
IL-29] 4& 3¢ F3}, HEFL 173.0%+8.7pg/ml
olglon, JTE T4 2L 61.1+4.9pg/mlZ 2Tl
vla sty 149 ¢ A% A, d=2T
& 45.2%1.6pg/mlolen, MMC FoFe 455+
2.1pg/mlg HZ2FH ¥ o]z} AATKTable X).

Bl GA Lo A BH|Ee y-IFN9 4& S 2
3}, g RFL 258.2%5.1pg/mlo| RO, YTE FoF
& 2658+4.7pg/mlE ETH ¥ Abol7} YANUCH
IL-20] %& £A3% A, 2P 253.4%5.4pg/ml
oldom, JTE FHF& 2522+5.1pg/ml2 HZF
7 ¥ o]z} Tk 149 FE ST A, of
ZFLe  106.7*34pg/mlolen, UTE FodFe
219.3+48pg/ml 2 =70 Hla] 7131} TNF-
a9 ¥ AT Ao, dE2FL 439.5+10.5pg/ml
olglen], JTE P& 2023*6.5pg/ml2 WERTF
J &) Bastgd 1189 *& S A o
23 164.316.1pg/mlo)Y o, UTE FAFL 77.5
+3.8pg/mlZ t)Z 7ol uls) 745G TkTable XI).
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B3 dAAZNA RBHIEE INF-od & 3%
& An, P L 247.0t15pg/mlo|Y e, JIE §
7L 154.3+82pg/ml 2 TPl ¥l At

IL-189 4& A A9, d2FL 329733
pg/mlo] o0, JTE FAFL 166.0+6.3pg/mlZ of
Zgo] vla] ZAsgckTable XD,

Table X. Effect of IUTE on the production of cytokines in
murine thymocytes

%e 24 A, YZFL PSS} 7-IFNS A}z
A9te W& r9+02uM oo}, LPSS} y-IFNE
AR e W 129208 ME F7I8HQLn, JTE
=22 LPSS} 7-IENS X 2j3tx] 9ste o 11%
0.1uMZ, LPS$} 7-IFNE AHe3He o 9.5+04
uMZ diZ2Fo ulg} A3 ThTable Xill).

Table XIli. Effect of IJTE on the production of nitric oxide
in murine peritoneal macrophage

Grou 7 -INF 1L-2 1IL4
P (pg/ml) (pg/mi) (pg/ml)
Control 1215%1.3 173.0%8.7 452*+16
IJTE 3791 1.5¢ 61.1X4.9* 45.5+2.1

IJTE(500 mg/kg) was administered p.o. once a day for 7 days, and
thymus was separated. Thymocytes(2x107 cells/ml) were cultured for
72 hours in CO2-incubator. The cytokine were determined at 450
nm with ELISA kit. The data represents the mean+SE of 5 mice.

*, Significantly different from control group(p<0.001).

Table XI. Effect of IUTE on the production of cytokines in
muring splenocytes

7 -INF IL-2 IL-4 TNF-a IL-18

G
O (pg/ml)  (pg/ml) (pg/mD)  (pg/mD)  (pa/mb)
Control 258.2 253.4 106.7 439.5 164.3
*5.1 +54 *34 *10.5 *6.1
IJTE 265.8 252.2 219.3 202.3 775

147 +5.1 +4.8+ *6.5* t3.8+

IJTE(500 mg/kg) was administered p.o. once a day for 7 days, and
spleen was separated. Splenocytes(2x107 cells/ml) were cultured for
72 hours in CO2-incubator. The cytokine were determined at 450
nm with ELISA kit. The data represents the mean£SE of 5 mice.

*, Significantly different from control group(p<0.001).

Table XlI. Effect of IJTE on the production of cytokines in
murine peritoneal macrophages

Grou TNF- a IL-18

i (pg/eml) (pg/ml)
Control 247.0%15 329.7%33
1JTE 154.3+8.2¢ 166.0£6.3*

IJTE(500mg/kg) was administered p.o. once a day for 7 days, and
then 3% chioglycollate was injected i.p. at the 4th day. Peritoneal
macrophages obtained after 2hours adherence period were cultured
for 24hours in CO;-incubator. The data represents the mean £SE of
5 mice. *, Significantly different from control group (p<0.001).

11. 7 LAMNEZFE nitric oxide 2Y|0]]
oiIXjl= 2t
B dHE2RE 285 nitric oxide(NO)9]

NO(#M)
Samples Non-treated Treated
7 -IFN and LPS 7 -IFN and LPS
Control 1.9%0.2 129108
PMT 1.1£0.1* 9.5+0.4*

1JTE(500mg/kg) was administered p.o. once a day for 7 days, and
then 3% thioglycollate was injected i.p. at the 4ch day. Peritoncal
macrophages obtained after 2 hours adherence period were cultured
for 24 hours in CO,-incubator. The data represents the mean TSE

of 5 mice. ¥; Significantly different from control group (p<0.05).

12. Lucigenin chemiluminescenced O
X= 2t
UTES Solshn Bag 37 dAAZAN U
ol ¥l3) lucigenin chemiluminescence?} A3 7}
&% ChFig.1). °ol& JTEZ} 87 A4 Z9 G4F
2 3NRe Anlen

-&- 1T
-O~ Coatrot

unh

° 2 " A . i A & " A

0 6 10 15 20 28 30 36 40 45 80 55 80
NIME(@in.)

Fig.1. Effect of IJTE on lucigenin chemiluminescence in murine
peritoncal macrophage. 1JTE(500mg/kg) was administered p.o.
once a day for 7days, and then 3% thioglycollate was injected
ip. at the 4ch day. Peritoneal macrophages obtained after
2hours adherence period were cultured in RPMI 1640 media
mixed with opsonized zymosan. The lucigenin chemilumines-
cence was measured for 60min. with luminometer. Other
procedures were described as decailed materials and method
section. Each bar represents the meantSE of Smice. *;
Significantly different from control group(*; p<0.01, **;

p<0.001).

- 194 -



- M3t S A PBEA REBBRS0 T SFHEC 0IXE B -

13. E. coli engulfmentoj O/X|= i}

27 gadEe] g5e B Aad
FITC-conjugated E. coli particles ©]-&3}a] &u|7Z o
2 B dAME uptake®= BF particlesS T
2% A, UTES Tl AAY B Ao
A gago] A Z7HEE BASATHERD).

Fig.2. Photomicrographs of the engulfment of fluorescein- conjugated
E. coli particles in murine peritoneal macrophages admini-
stered with IJTE. Photographs(taken at 200X magnification)
showing the uptake of fluorescein-conjugated E. coli particles
in control (A) and the macrophages administered with IJTE
(500mg/kg) (B). The macrophages were observed with an
inverted fluoromicroscope.
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ol BEolAA B wAHde BLES vIEsqo
HaME, S HAER 23 Hd ¥ X8, &
Z B 5o A5 Bol Aoz A
o2 wAsE o F4S BRs Bbstaal
e EHo] AUANSE FAY F AUe Rolth

PABHBESY 257 BUsk e aloxan
Fof ZimeE 85 dstq VEBA HiBol AM-sh=
FRRik i, DABRBEES, PBREBH &h
Bgol Ndell A AL-g sl gloH, 53 A%
B S B BBR FRtEE SiFMES 7RAA17]
Y FaAsD 9t 5% suwepozotocing F
o3 SmE ARE oz 3 HEkolAM LAE
WEESS MR TEES 45T + AAotx s
Rt

EE< ojge tZ BHAA Hikehig e &3
Fo2 Jehe EHET HId BLABRUERS
o] ojmidt 8- & AAAA Fotry] A8 FR,
BRAEAT &&FHS 402 4880, mfEd
olXe dEI BEEE riAe ¥z BEs)
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AdHog EEHS RIS FE2E ste-
ptozotocin®} alloxan®] U] alloxanS FF2} Bfhekib
figoll vlX)= ggko] H o} streprozotocine 2k} Al
A7)0 vlAle Fo) Ackn LA Aok

B A¥oM e BRHES FEA1717]1 Q3 strepro-
zotocin X alloxan® EF ARESIFcE AAFHA sere-
ptozotocing  FAdl 24A17 Fol| MmEEE7} 1A
Fhon, Alzto] Az wet ot Hihde #
Fe depdloy, BLAEBMEEEITE) FAFE
streptozotocin i 7ol Hls) & xlo]7} AU Q3]
2] Binste ZE8S JehAC Alloxan FJAle]
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B250] MHSIATE RS YTEZE BEEE oA
stel M ETAY 4 982 AARSRE Hold.
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b= AL JTEO hhistamine2Hg-0] 0SS
AALsHE Aol

Cotton pellecol] 2] PFFIEMEK AP SobF
4 At At OTE Fo9FL 212%2 48 o
Z29! sodium salicylate 34.6%8.0= oFStH AT &
oFF¥4S MtIdte 28-S JERT o 4
g Aae PTEA HRfEM] on, JTEE B
¥ @ E4AY o FEFOR YEhd F e
RIES AL & AT F8o] ST AAlEe A
ojc}.

Bl o7t FWFS ddshed A9 £
F7t 838 28 Ao AAY dHA ) 7|
Ae JTEY] AFHE BEe7] 93] ddS @33t
T T8 AEQ Ko, MEAR £ B AR
Mol 54, MEEAEZY By ¢ ARk o
 AEE AAE

JTEE concanavalin AR EAsld FAME ¢
lipopolysaccharide 2 @48l€ BIF A X9 HTAHEE
£ ZAA7G. ol UTEH T 997 2 B YBP
o) BAS (BiEsHE 28] o), oI5 AT 9B

54 3702 4 982 dnlse Roldk
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