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Inflammatory cytokine, abundantly produced in

of Oriental Medicine, Wonkwang University

Hashimoto's thyroiditis, induced Fas expression in normal

thyrocytes. We determined that susceptibility to Fas-activated apoptosis could be influenced by inflammatory cytokine
and investigated a potential role of Gamgung-tang (GGT, Glycyrrhizae Radix, black beans, Angelicae Radix and Cnidii

Rhizoma) in the thyroid follicular cells. IL-13 was able

to induce Fas expression in normal thyrocytes. GGT inhibited

IL-1B-induced Fas expression. Thyroid follicular cells were found to undergo DNA fragmentation with the inflammatory

cytokines. GGT inhibited DNA fragmentation in a dos

e-dependent manner. These results suggest that GGT inhibit

Fas-mediated apoptosis in thyroid follicular cells, therefore, may have therapeutic potential in the treatment of

autoimmune chronic thyroiditis.
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BIRIZEZIAE (Hashimoto's thyroiditis) 2 & =4
A RE (diffuse fibrosis)oll &8t ¢
AVAAES] Edol 8 UERIE ThY AR Eolnt.
A EZRIAHOlA] thyroid reactive lymphocytes®] S22 Zha}
A ZA0] ShE Lo7)= DAz shag #8710 Al
9] apoptosisQ! RO UTAH Ui, Apoptosisi= M| ZUHS] death
receptoro]] ligand7} AE5kd & 27 AL, trophic signal®] ¢=4oil
Qlalil Lottt Apoptosisol= death receptor, adaptor molecule,
caspase cascade, mitochondria®} Bcl-2 So] AT oledTh
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BLI7t Faso|oy). Fas: 45 kDaQ] Al ZEichHE]
factor (TNF) =& (receptor family)ol] <8111 Fas ligandof| 2]
Bl FasQ 42 M| E9] apoptosisE Y27 )= MEU K159] 15
olti¥. o] ZEY AE WA TideA dofd ¢ A2
w, Fas9} Fas ligand®] 2kl HET o] ol #iskE 4 eb.

ZH3E (Gamgung-tang, GGT)2 ZE, &7, &7 B d=2
T THE BYoE 4= rimlge] Lad Visgd 559l
eol BuEgen’, A2 BYH7I5AEKEY AteH
kol T8 ATE BUEACY. B E=Folils Akl it
2RO BAHAEE Belsle] o] Mzolx a8 AllE7
% 3hIQI Interleukin-18 (IL-18)oll &J3ll Fas &¥ie] L& =
SHiL 7o) Wil plAlE WEte SEsIrh Eot Lol

B Algh ZHEAAMIES] DNA fragmentationg SE61 ZA2E0]

Lo A 9

tumor necrosis

apoptosis® k= death receptor & 71+
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w3Yol A9 LM ZollA] Fas mi714 apoptosisoll Bl &

IL-1B0]] ©]6F DNA fragmentationd)] DXl H&kE SESI9CE

R
1. AJe

RPMI 1640 medium, Hank’s balanced salt solution (HBSS),
collagenase, bicinchoninic acid (BCA) protein assay reagent,
bovine serum albuming Sigma (St. Louis, MO, USA)ollA] ¢
G131, dispase= Gibco BRL (Grand Island, NY, USA), Fas
antibody= StressGen (Victoria, BC, Canada), IL-1B& Ré&D
systems (Minneapolis, MN, USA), secondary antibody:
ZYMED (San Francisco, USA)olA] F+AalR S 7IE}L AJQRS
MEIYE W BME EGAIkE A3t

2. 438 Az

A2YG ME (ZBE 158 EF 15g &7 15 g B 15 g)
60 goll 3} &EF4* 400 m{E 718t F rotary evaporator (BUCHI
RE121, Switzerland)oflA] 3412} HEFSlo] £&ESIAL G HBI9ITE of
HE 47, 3000 rpmoi A 1027 A REISI A2 HEHE 200
mo] ETE ZUEEGHL ethanolS 71l 75%, 85%, 95%
ethanol EHNOT HAH Tt thg, ASolA] 2447 HA|GIA
membarane filter (0.2 ;m, Whatman, Germany)E & 2}5lo] ol
€ pH 74% ZZsldtt dWE AEE s41%E71E olgsidl
HAAZAY & HEZSE (30 mg/ml)S FEBIACE 12]aL 4F
Zoll AbEEE wiA] & SRl SAsle] dEol ARSEINIct

il

P

3. YA E wiy

LAY BAREE] AR GEAERE At 4y
MZZ S HBSSo| A2 & @ZXAES AASHL T Ao &
Tt BAHEXE ZA RE th=, 100 pg/nl collagenase}
3.33 mg/mt dispase’} ZEHE HBSSoll @1l 37 CollA] 1584 2
ghEsl gaddsiint. of Eades odsil 100 U/ml
penicillin, 100 pg/m¢ streptomycin, 20 mM HEPES buffer2}
10% heat-inactivated fetal bovine serum (FBS)& Z&g RPMI
1640 WHXIE 41012 I 900 rpmollA] 10527+ YA 22IBIACH
HAEMNE HEl ammonium chloride lysis buffer (0.15 M
NH,CL, 10 mM KPO, and 1mM EDTA, pH 73)E HE+1E &
A7) AN ZE 20% heat-inactivated FBSE Z &6
RPMI 1640 BRA| & Bl O & 5lo] CO, viE] (5% CO,, 377T)
ofl A wiekelRiom, HIREY MEE MASK] fl6iA Y
RPMI 1640 WX 2 A G

S

=i}

4. thiiE ZZ&E3} Fas ¥e &4 (Western blotting)

IR A = (3><105 cells/well)& 6-well plated]] 721l 24A17}
HIQKSH % IL-1B (100 U/nd)3h ZBBE STEE H2id the
72417} A17F2 PBS bufferg& A}26lod 2~33] MEASH &, 50 4l
lysis buffer (10 mM CHAPS, 2 mM EDTA, 4 mM iodoacetate,
] AR 7 28 PBS)E 2ol 3023 oAl T,
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12,000 rpmoiA] 5E7} A4 EE] 5}
A gHE BCA assayE ™SI
SDS-polyacrylamide gel& 0183l HAr7igsst & 10%
methanol, 25 mM Tris, 192 mM glycine®] Z&He AEHE A
&k polyvinylidene difluoride®}S 2 0] SA1Z{T) THEZE0] 0
B U2 U204 5% non-fat dry milk MO HIE0|H ¥kES
APASIA T, AFAE SFUOEZ 5|46 Fasoll theh 13} SAEH
oflA1 2417k BRSA1Z0) HR20] Bt & tris-tween buffered saline
(TTBS)E AME3El 58 1H S 35 MABICE #4341 biotin
o] REME 27} BHAlolA] 2417} BFSAI7I AL TTBSE 58 AR
33] MABIRTY. J2) L alkaline phosphatase (AP) streptavidine
g 117 B ¥HSAIT1AL AP buffer® 58 7H & 33] AlIFsH
HBrt AFo] Bt & 1k AP buffer®t E§I0l 4nitro blue
tetrazolium chloride®} 5-bromo-4-chloro-3-indolyl- phosphateE A}
Ealo] HEE oIl EF4E o] Al AESHL B A&
A7l the MEQ FAE ISl Fas9) W Ao|E E0lsiict

5. DNA fragmentation

ZIAM E (3x10° cells/well)Z 6-well plateo]] HEA]7| L
5% CO; W7ol A wikBIGct 18A17F AT & wiAE wEkel
o] 100 U/ g IL-1BS} =5 (0, 0.3, 1.5, 3.03 9.0 mg/ mb) TS
2 Aok 724170 wiFet 7, AlZojA9] DNA Zasiida
BEZBLIIE ol83l oI &, Al Aeist MZE Bl
Sl & X/ lysis buffer (10 mM Tris-HCl, 20 mM EDTA, 05%
Triton X-100, pH 8.0)oll4] B4151%C). Homogenates= X E9]
chromatint} 25 9] fragmentated DNAE E2IgP7] sl
27,000 xgollA] 2087+ AU RE]BIACE FHER 05 N perchloric
acidZ HFR]711L HENES =2 559 perchloric acidg& H7}
Bl 0.5 No| A 313ck 90TollA] 1587 EO1 & 1,500 xgoll4]
1027 A4 22]5l0] S} M9 EAZTIE AASHL 45
2 diphenylamine (DPA) &8} (1.5 g DPA + 1 m{ H:S0, +
100 m¢ glacial acetic acid + 50 mM CH;CHO)E A 71610 420141
16~20 A17F S0t HIRSE & BEPTAE ol83l0] 600 nmoflA] &
HAEE ZE519E 2879 DNA fragmentation [(fragmented
DNA)/(fragmented DNA + intact DNA)]2 HA DNA 812} &
&9 DNAZEZ %E FsIion AIZAEY ate 28T
9] DNA fragmentation® %= LFERARICT

AeAih= B EETA} (meantSDYE LIERNRIOH, 48
S 930 student’s t-test2 Z2=885ld AR =
p %01 005 DjEke EASEOE 9uigles RO FE IHESIGth

2 7

1. AJO1EFIRlo] 5t Fasol el
ARl Ha adAi o] dEE AlolE71e] IL-18E 100,
200 U/nd 8 247+ Aelsle] Fas Tld Wl BEGIN



100 U/me3}h 200 U/me®) TL-186141 FasQl 23] HIolMs 2
Zo)12 UERHA Gttt (Fig. 1).

1 2 3

Fig. 1. Fas expression in thyrocytes in response to IL-18 treatment.
Lane 1, no treatment Lane 2, 100 U/m iL-18: Lane 3, 200 U/ml IL-18. This

experiment is representative of results from three independent experiments each -

using thyrocytes culture derived from different patient samples.

2. FasQ| 2t AM G

Hak A Eo) 100 U/me 559 IL-189 ZHBEE &
(0, 0.3, 1.5, 3.0, 9.0 ng/m)E A2I3l 7247} ¥HEA]
Fas9) s AL Batel 2l 100 U/mee] IL-187F X2
QHr} ZA2HE sTEE Mg B 20l Faso wdlo] A
Hon Z=Ee 5Tt E71E4E Fas9 28T AL
ok E3), Z2¥ 9.0 mg/mlll A= Faso) W g Ao wzake 4=
APBTt (Fig. 2).
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Fig. 2. Effect of Gamgung-tang (GGT) on IL-1B-induced Fas expression

in thyrocytes. Lane 1, 100 U/ml IL-18; Lane 2, 100 U/al IL-18 and 0.3 mg/ml
GGT: Lane 3, 100 U/al 1L-18 and 15 mg/al GGT: Lane 4, 100 U/l IL-1B and
30 mg/ml GGT: Lane 5, 100 U/al IL-1B and 90 me/ml GGT. This experiment is
representative of results from three independent experiments each using thyrocytes
culture derived from different patient samples.

3. DNA fragmentation®] &3 234
IL-18 (100 U/ me)oll 2151 - E%)= DNA fragmentation9]

Aol ZZ2go)] uixes FEe dotdr] Al 84 dddAZ
ol IL-1B (100 U/me)St ZASEE 550, 03, 15, 3.0, 9.0 mg/
nd)E KI5k 7247 ©1E417] & DNA fragmentation®} X3l

g =2&26 2 2y, 4289 st Z7}g4=2 DNA
fragmentation®] X &0] Erlok= BES VEMASH U3
E} 3.0 ng/ml (p<0.05)3} 9.0 mg/nl (p<001) EEOIA EAROE
F94 A= ANEIHE VIERAACE (Table 1).

Table 1. Effect of GGT on IL-1B-induced DNA fragmentation in
thyrocytes

Concentration (mg/ml) Inhibition (%)
03 g2
15 192
30 N3
90 43 + 5+

The values are expressed as the meantSD of three experiments. *p¢0.05, ~p<001
compared with control.
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Apoptosise= T A E4 of A Hli«l S8 geEE &
Asl7) Q8 24E0l1 5Q8 7MY SR apoptosisE it
AlF1E o 7IA ASHYRA 1E Solld MEEr EH %
ApE 7iFo] FEQSH ASHDAAE LEA Ut Fas
(Apo-1, CD95, FasR)=:

O FA] death domaing

tumor necrosis factor receptor AZoi
A Zri Q& 45 kDa9] type [

Fu i zlo|m] Al ZAjol] Sl QEhg S Aol B2
Az £k Wel71Hel olska U, Fass MEL
ol 1% cystein-rich domain (CRD)S]l Fas ligand (FasL)Lt
anti-Fas &tA|7} AEHelo) 84 351E]H apoptosis 4137} adaptor
EZ1Q] Fas-associated death domain (FADD)E Edol o]
cysteinyl-aspartate-specific protease (caspase)E& S SIAIA
apoptosisZ FUSLL Tt Fasi= &4 T-HE, 4, 74 48,
Q

=1

AR E9 FH gupxziolut BIYItEA S AEnE, A,
got, FPMY, MM E B9 o) SYRZR0L} A ZZFoA
Ho] walHEn,

ZH o)A apoptosis7t FHAFEQL ZhaK 37|19 R0

Boigly ApPESEE AR sl GaHAE o9 8
3 Sako) IR UEdd UT?. 2Zole AHE A 5
M| Zoll A Fas/FasLAIQl &jgtil ool Boisks o] 71X EEE
o] ZAo] st 7o galo] AT 1L 2™, Giordano =9
2 A7EE AR Ee] tEEQ SRIFELSHEAMT
Fas W FasL7} 1‘@6‘9 B350} £33 o]H dFE0 Q5]
apoptosis@} 2t FEALE olato] LAt
9] gryol] 68.9} Q1A Brha A Ui,

ek B AT E A3H0] @54 AIETR & sht

Q1 IL-1B0]l Q5 FEF apoptosiso]l B|Al= Fake £AK HU
T} 2 21, Z2go] IL-1B9) Agie] ok wWiE e Fasg o
AHAZIom =289 5T/t 5714E Fas9 Wal L AA)% 21
C}h 3 IL-1B0ll 98)d S5 %= DNA fragmentationo] 228
9] =57} Z7VekpE DNA fragmentation®] X5l g0 E716k=
Age  UERICE IHEZE ZFHol MM oA
apoptosis®] Z7\8 ol U AA0] A Fas UAE AHAl
3H1 DNA fragmentationg At ZA THYAIAGH 2L

2RSS FAEFH=

APl zBoll T2l E ASE ZivgEich
A 2

AFES] 7R Z Aol A EEldh At akiMZolA 25
A EFI9] IL-180] Q) Fas Wiie] R L& E0I6H TaEyol
Fas 2183} DNA fragmentationo] v]Xl= E&g ZHINCH
I AT IL1BE Ha ZaFAM ZollA] Fase] ©8E FEo6HA L
2B IL-1B) 3 FEE FasQ widE AASIATE ETH
ZH2EFS [L-1Bo) 213 DNA fragmentationg 5T SEH S
ARBIGTE wets BZES MM oA EEY AlOIET}
ololl 93] ST Fas ThiZ wldd i} DNA fragmentation®] &
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