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Effects of Gamgung-tang on Proliferation and cAMP Accumulation of
Thyroid Cells
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Abnormal thyroid cell proliferation has a very important role in hypothyroidism. Thyroid stimulating hormone (TSH)
stimulates proliferation and maintains differentiated function in thyroid follicular ceils. A functioning rat thyroid cell line
(FRTL) was used to study the effect of Gamgung-tang (GGT, Glycyrrhizae Radix, black beans, Angelicae Radix and
Cnidii Rhizoma) on proliferation and cAMP accumulation of thyrocytes. Proliferation of cell was assessed by DNA
synthesis and incorporation of [*H]thymidine into DNA. The concentration of CAMP was measured simultaneously with
growth assessment. Extract of GGT (0.15~0.9 mg/m?) increased DNA synthesis in a dose-dependent manner. GGT at
0.6 (p<0.05) and 0.9 mg/m (p<0.01) significantly increased [*H]thymidine incorporation. A comparable effect was
observed with TSH. GGT also enhanced cAMP accumulation. These results indicate that GGT increases the
proliferation of thyrocytes and may be considered a promising agent for the treatment of autoimmune thyroid disease.
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sl G APEG A S0l SR ELAHIE (Hashimoto's
thyroiditis)oil A= 73441715 X515 (hypothyroidism)o] LIERA
Ch A o9 2%7t SRIEEDAMEE 7IXDL Aen Sdd
Hol7AA To) LEE &7150] MG Agol. T
A9 Tt el &2 AlRoIL AESEY 7]
SAGIEOIAM VIERE £28 EZo)ATF 1L 7180 thalAlE
ofdl Bl Hold A ot e vIEd ddd MzY &
A2 BaHAE Al 1 Q3 IEE o 1A AF
a1 715R 8} (hypothyroidism), 744t
* AAIAZL  HEE, BE Q4] LSS 3342 AFuiskn ol st
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ol thét H+7} Bo] o] R A AL rk IHERE TSHUE o] &
FRIATE0] M E BHYAI AR (9] THMIAIEZZF0! WRT,
PC C1301L} 7, W&} AFeRe] 7443419 primary culture)oll 41 A
EFENZW (cell cycle progression)ay} Al £S5 4loll n|Al= Gkl
ik JFE0] ARTH.
ZH2E} (Gamgung-tang, GGT)2 2%, 5%, g4 2 HI 2
E 7HY BYOE I3 7go] Zyd JisHolel §50I
8€ Rusiien?, 223y BUM7IEHEEY AE
olo] Aol P AT E BIHUCE.
B dollAle TSH algol gt LM (FRTL)S] &4
I cyclic adenosine 5'-monophosphate (cAMP)&A ol 7Z1=2E0]
0|l @8ke DNA &4, [H]thymidine incorporation, cAMP
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1. A] ot
Coon’s modified Ham’s F-12 medium, calf serum, insulin,
(TSH) glycyl-L-

histidyl-L-lysine acetate, somatostatin, hydrocortisone, chicken

transferrin, thyroid stimulating hormone
serum, collagenase, trypsin, trypan bluew Sigma (St. Louis,
MO, USA)ollA] 7915193 1L, Methyl-"H-thymidine (76 Ci/mmol)
3} cAMP enzyme immuno assay (EIA) kitt= Amersham
(Amersham, UK)ollA] T8I O™, 7Ig} AJokS MZaietE 9

248 SFAUS A8

2. 42E xR
, B, @79 22 s3icty B4 dolA]

o
f

F-aol HEEo] otk A3 A (P& 15 g 55 15 g &9
15 g, et 15 g) 60 goll 3% 554 400 M 718t F rotary
evaporator (BUCHI RE121, Switzerlandjol A1 3A17} RESIA &
Z351L AWBI9CE NS 4T, 3,000 rpmo A 10E7F A4 EE)
Sl A2 MENS 200 mo] HLE AEETHL ethanolS 7}
3ol 75%, 85% 2k 95% ethanol S8 O Z A ¢ Tl A 20i4]
24A)7F #X]18K]  membarane filter (022 m, Whatman,
Germany)Z o511 oIHZ pH 748 ZHIITE A Al

B freezer dryerg 0186l &4 XA & AXEH (30
ng/ me)E EFoIRTE 1213l Adgx o) AEEE A B 557

ol BAAIA Mol AEFIACE

3. M Zulet

Fischer 315 9] Z+abMollA] Bl Zhat M E FRTL MEF
t= American Type Culture Collection (ATCC)ollA4] 5k,
5% calf serumi} 659 § =5 [insulin (10 pg/wl), transferrin (5
g/ mt), glycyl-L-histidyl-L-lysine acetate(10ng/mf), somatostatin
(10 ng/m), hydrocortisone (10 nM)x} thyroid stimulating
hormone (TSH, 10 mU/m¢)jo] 2E8H Coon’s modified Ham's
F-12 WX E sl O 2 lod CO, vi7] (5% CO,, 37T)ollA]
UROFBIFAT) o] Al HAA A9 7IA e (-150T)oll HESH
FRACE7T LS passage MIE 71X MZE w4 g ALE

SIATH

4. [H]thymidine incorporation &%

FRTL HEZ& 12-well plated)] 1x10* cells/wellS 2581
5% calf serumit 6714 T2 (6H)o] ZEHE ulXlofA] 24417
HHFSEL 5% calf serumE ¢H5gr 5H (without TSHYEIAIZ 31
Holod 48417 sHeFsliTt. of MEE 01% calf serum 0.5%
BSAE 358} 5H (without TSH)#| R0 Z2ES S5 (015,
0.3, 0.6, 0.9 mg/m®) 2 72+ 150 w0 B 718 ujerdoll 70417 BoF
MeFst & [HithymidineS 2417F S0t AZISigict Mzlgh A=
= W& 35k phosphate buffered saline (PBS)2 2 2~33] Al &

SEm - BT

I
SR

S & WA Bk 5% trichloroacetic acid (TCA)E Hol 4T
108 &t HigAlEen] TCAol

diphenylamine solution® & E8|AIZACE 21 Sallg L3
ElHoll scintillation cocktailE EF T radioactivityE
scintillation counter (Beckman LS 6500, USA)Z &&3I%3C

=1 € = = L2
2834 AdeEs

liquid

5 DNA o 58

[’H]thymidine incorporation 4&loflA19} 22 MO Z
o

)

ZE 12-well plated] 2F3lL AFuY & ZA3EE
(0.15, 0.3, 0.6, 0.9 mg/me) 2 MEISIHTE 3Y SOt uiake A=
Burton’s method”c]l #8143 diphenylamine solution@ 2 BHZA]

7l & BEBPTAZ DNA gtg E-3I%ch

o
H1
T
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6. M ZoJAQ cAMP &2t £

FRTL M| ZEE 96-well plateo] 1x10° cells/wellS B350
6H Hil X 2 2417} ulLBIIL 5% calf seraumE 53-8} 5H vl A 2
48A17F HRRFSkd TSHE ZEAIZD & 01% calf serumi} 0.5%
BSAZE EF-8F SH i Xloll Z=EE T2 (015 03, 06, 09 mg
/) E H7VSIAL MEE 484171 S0t tiUBiint. A='ol &gl
B HEZE Ca™, Mg -free Hank's balanced salt solution (HBSS)
o2 HABE T2 phosphodiesterase inhibitor IBMXE &HFo!
HBSSE @1l 308 T siFsigirh 12]1aL M=ol lysis buffers
HEIGHL cyclic AMP g2 EIA kitZ S35

standard deviation, SD)Z LIE}
Hg Y3l student’s t-testS 5=
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1. [3H]thymidine incorporationo] WA= ek
TSH 1z % FRTL A|%9] PH]thymidine incorporationo]
LSEo] njAle Gk Yoty flal Aate 015 03, 0.63
09 mg/m BLE Mg 47, ASBe AMelohAl 22 M=
ol BIgld ZH28r Aple Aol 20~43%8) E7HE LIERY
Rom, =8 0.6 mg/nl STOA 276 cpm/well (p<0.05), 0.9
mg/mé SENAIE 284 cpm/well (p<C.O0)E EAXCE F94
= £718 UERAQICH 2813 TSH (0.5 mU/mné)oll 9151o] 286
cpm/wello] LIERTS.

2. DNA stdol mX|& gaF
FRTL M Zof TSHE 2ZA7] & U2EE sEEE X
o A3 ZEHY 557 =245 DNA gdo] 57k en,
ZHEEFS 0.3 (p<0.05), 0.6 (p<0.01), 0.9 mg/mk (p<0.01)S X&) S
HEE EABOE 294 9= DNA g4 5718 #&88 4= 9
e}

ot 7211 TSH (05 mU/ml) Azloll 915l
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Fig. 1. Effect of GGT on cell growth as meassured by [*Hjthymidine
incorporation in FRTL cells previously maintained in- medium
deprived of TSH. TSH, 05 mU/ml thyroid stimulating hormene, Indicated
values represent meanzSD (n=3). Values statistically significant compared with
the control are marked as asterisks (* p<0.05, ™ p<0.01).
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Fig. 2. Effect of GGT on DNA synthesis in FRTL cells previously
maintained in medium deprived of TSH. TSH, 05 mU/ml thyroid
stimulating  hormone. Indicated values represent meantSD (n=3). Values
statistically significant compared with the control are marked as asterisks
(* p<0.05, ™ p0oh)
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Fig. 3. Effect of GGT on cAMP accumulation in FRTL cells
previously maintained in medium deprived of TSH. TSH, 05 mU/ml
thyrod stimulating hormone. Indicated values represent mean+SD (n=3). Values
statistically significant compared with the control are marked as asterisks (*
p{0.05 ™ p001).
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3. cAMP ol piX= st
TSHE 1ZA)7] FRTL N Zo| ZZES 48417 Azlgt &
EIA kitZ M ZU cAMPY && 2 53 = A3, =28 =

T4 Aglol gkl 7.0~8.2 pmole/miol EHFS VBN O™
UZ2ES MelgHA %2 Alxol Hlskd 43~67%9] E7HE LBt
WSt B8], 728 03, 0.6 09 mg/mlS XE)SF Al oAl
TSH (0.5 mU/m)E Mgt MEHC} O =2 cAMP £8& 3
&gt = UL

=

=
o

AVYAGY Baddse HARErAY] Z2Ea R old ¢
HHZE 0] AAE] stHElE ACE U S R 9F, 4
H715A6HE e 71 thEAQ] ol 2 sMIEELSHY
E < Tk o] HEH2 30~504, E3| clxjolAHIA] BOl LIBRATE
AHHEY @aiidse] e d7Es 83 EMshke
TSH&A| 84|, Slmicrosome 31A, Shhyroglobulin 1] 219]
AT REES 0|88 IS Eld S50l s 2R
A U BUA7ISHEIEY A7HgRISe) e Sl U
o, FZole BAN7ISAGIEN BRAE 7130 tigt 979
YO E TSHHEAE Sot M2 ASHEHAolA cAMPA
9} phosphoinositidei Q] 415 AH2?, thyroglobulinoll A &S &l
A3} non-glycosylated thyroglobulin® ZHJ47 543515 Fa¢
FEEY U LY MEFE 0188 NI B4 & Aol tist
A7 AR Urk

2 doMe g Zisdodl @50l e dX 55,
g H 508 788 a8l gdd M= (FRTDS + o

ZRIXIY TSHIT & Wi Tt 28] F213} cAMP Z3 o 1)
e ggke Rkl HArt

FRTL 4 Ei Fisher rat9] H4} 44 A ZolA S24%
M EFZA] TSHEA Q) whad, TSH-9/&4 47, thyroglobulin
o) g4 3 BH], R @E &4 (active trapping of iodine) 52| &
Q1 W 718 B4 & AU Ut ES aigRilol TSH
(thyroid stimulating hormone, 4 Xt1=5 S E2R)E Zel5ky
659 SEEo] HQSIHE YAMEY SEE 9EY
apoptosis®] AT L ZHIA A EO HEFE HFslket] olF B
A3 PYR QUERIL AU,

TSH+ FRTL Al E£9] Al E £413 DNA 84 &710A 58
82 shetl, 58] TSH ZA#ol 9Jstad Mz Hensls
39 Hae B she Ao duEd Ank?. & dFolie
AT TSH (05 mU/ml)E AElst Al ZE glasle] B4

Qotd7] 98 [H]thymidine incorporation}
DNA9| $H4S £33 Z1 [*Hlthymidine incorporation= 286
cpm/well2 14019 &£71& VIERIQI L DNA g2 166 g
/wellZ24] 1.5819) &718 ViEhHIc} FRTL A|lEo] TSH 14
ARl & ZEe Meldld sTEHE AEY 548 RAKH 2
I 55t 2E€4E Ericke d8E HRon, d3H 06 ¥
0.9 ng/me2 MEldt MEolA= TSH (0.5 mU/me)E HMeldt Al
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FHE QIAR! TSHe: M ERHo)
Eigeiled] adenvlate cyclase”}t & 3l%]
TSHE e Zol Al
2 Ejlo] ThiE gy 5;}13} ZIAA N EO) A A
Y, QY 220 Bl 5717, B E
ouo_l glucose thAl &8, M2 colloid driplet2] 343

B0l #golsle ASE UEA Yt 2 dFoM e 43E
El B 2855 cAMPY ddE0] B4 ViEktCH,
O2E &% 0.6 mg/miollAl= TSH (0.5 mU/mt)7F ME1E
9] cAMP WHTHT} B =A LERITE

olxel ANE EfG 2 ul TSHo oJ&EH o] e
FRTLA 20} 225 (0.6 mg/m(l)p— A2lsl% e uh TSH (0.5 mU/
mI/) Aelet Mol vls] F2 MESAT ZadAE

gHA B9 SHEAM ZEdks MZW 241 F-el
KU E7V8 BEE £ AUk JIHEE NESA T cAMPE)
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