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Abstract — Thyroid peroxidase is a biochemical target protein for the antithyroid drugs. Ethanol extracts
from one hundred and thirty seven natural products were screened for the inhibition of thyroid peroxidase
activity. Thyroid peroxidase was purified from porcine thyroids, and the inhibition of peroxidase activity was
evaluated using guaiacol oxidation (C-C coupling) assay. Twenty one natural products expressed a remark-
able inhibition (>50%) of peroxidase activity at 330 pg solid weight/m!/. The 50% inhibitory concentration
(IC,) of 70% ethanol extract from six potent natural products ranged from 3.1 to 31.2 g solid weight/m/,
in contrast to the range (0.33~0.54 pg/ml) of IC,, values for catechin and epigallocatechin gallate as pos-
itive controls. Noteworthy, the extract of Camellia taliensis showed an irreversible inhibition of the enzyme.
It is suggested that extract from some natural products such as Camellia taliensis, Rheum undulatum or
Euphorbia pekinensis, exhibiting a potent inhibition of peroxidase activity, may be developed as sources of

potent antithyroid agents.
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Table I — Screening of thyroid peroxidase inhibitors from extracts of natural products

Al oF & o ARR-H-9) A=
s Pueraria thunbergiana Radix +++
7= Chryxanthemum morifolia Flos ++
Tz Glycyrrhiza flabra Radix ++
g2 Angelica koreana Radix ++
Y3 Podgersia tabularis Radix +4++4
E R Limonium tetragonum Herba +++
A= Cassia obtusifolia or C. tora Semen ++
e Angelica tenuissima Radix +
14| Osmunda japonica Herba ++
& Agastache rugosa Herba -
g Trichosanthes kirilowi Semen +
7712 Lycium chinense Fructus +
<3} Lonicera japonica Flos +
44 Platycodon grandiflorum Radix -
Ea Elsholtzia splendens Herba ++
= Cervus Sp. Sk -
At Salvia militiorrhiza Radix +
GEHAE Ambrosia trifida Radix -
2 Angelica gigas Radix ++
= Euphorbia pekinensis Radix ++++
K] Isatis tinctoria Folium +
w3 Rheum undulatum Rhizoma ++++
do|d = Cocculus trilobus Caulis ++
S7hn) R Rodgersia podophylla Radix —*
5 Aralia cordata Radix -
2 Eucommia ulmoides Cortex +
5249 Polygonatum odoratum Rhizoma +
whs} Ephedra sinica Herba ++++
iy Codonopsis pilosula Radix -
3 2} Vitex rotundifolia Fructus ++
73 Chaenomeles sinensis Fructus +
2 Imperata cylindrica Rhizoma -
23 Akebia quinata Caulis +
53 Saussurea lappa Radix -
Eof Commiphora molmol Resin -
Btz Ostericum siebodii Radix +
=T Crinum asiaticum var. Rhizoma -
IR=ARE-S Angelica decursiva Radix +
uhay) Veratrum patulum Radix ++
ubsh Mentha arvensis Herba ++
Ela=13 Pinellia ternata Tuber -
1ed| Sinomenium acutum Rhizoma -
u-E Ledebouriella seseloides Radix +++
LIRSS Imperata cylindrica Radix +
w3 Poria cocos Hoelen -
Wz}l Thuja orientalis Semen +
2] Angelica dahurica Radix +++
sk Cynanchum wilfordii Radix +
w3t Lilium lancifolium Bulbus -
A Rubus coreanus Fructus +H++
Bz} Aconitum carmichaeli Tuber -
AR} Torilis japonica Fructus +
ARl Amomum xanthoides Semen +++
e Sophora subprostrata Radix -
Ak Cornus officinalis Fructus —*

Inhibition of thyroid peroxidase by the extract (330 pg solid weight/m/) was expressed as follows; —, <5 % inhibition; +, 5~20% inhi-
bition; ++, 20~50% inhibition; +++, 50~70% inhibition; ++++, >70% inhibition;*, activation.
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Table I — Continued

A ok E AHE-5-4] A=
Akek Dioscora japonica Radix -
AbAL 3 Tulipa edulis Bulbus +
AbzQl Zizyphus jujuba Semen ++
=S Zanthoxylum piperitum Fructus +4++
A Scirpus flaviatilis Rhizoma -
bl 2 Saururus chinensis Herba ++
APl 51 Morus alba Cortex ++
o] 7 e} Salvinia natans Herba -
At Dendrobium nobile Herba -
A4t Asiasarum sieboldii Radix -
Zg] o] Rumex crispus Radix ++
A4 Penilla frutescens Herba ++
&t Phlomis umbrosa Radix ++
ot Hadera rhombea Herba +++
A5 Rehmannia flutinosa Radix +
=1t Cimicifuga heracleifolia Rhizoma +++
A& Bupleurum falcatum Radix +
WNNFE Chelidonium majus var. Radix -
SR ES Houttuynia cordata Herba ++
SiliA Forsythia viridissima Fructus +++
aa Nelumbo nucifera Rhizoma -
A=A Ganoderma lucidum Ganoderma lucidum -
271 Acanthopanax sessiliflorum Cortex ++
A Schizandra chinensis Fructus ++
5 Evodia officinalis Fructus -
29k Lindera strychnifolia Radix -
£ Gentiana scabra var. buergeri Rhizoma -
& Achyranthes japonica Radix -
ot Curcuma longa Rhizoma -
4= Polygala tenuifolia Radix -
i 3] Ulmus macrocarpa Cortex ++++
Sorg Epimedium koreanum Herba -
elRE Leonurus sibiricus Herba -
AR F Artemisia capillaris Herba ++++
A Lithospermum erythrorhizon Radix +
AretE Hydrocaris dubia Herba -
Zrok Paeonia albiflora Radix -
HEFEL Polygonum multiflorym Radix +++
gk Eugenia caryophyllata Flos ++
Fof Phyllostachys nigra var. henonis Caulis in Teaniam -
=9 Phyllostachys nigra var. henonis Folium -

A &3 Lycium chinense Rhizoma +
A5 Anemarrhena asphodeloides Rhizoma +
i Gentiana axillariflora var. coreana Radix +
A3 Citrus unshiu Pericarpium +
o 2] 2} Camellia taliensis Herba ++++
b=t Plantago asiatica Semen -
Fha} Dioscorea japonica Fructus ++
o]z} Xanthium strumarium Fructus +
A& Atractylodes japonica Rhizoma -
s Cnidium officinale Rhizoma +++
A Arisaema amurense Rhizoma -
AH2 Melia azedarach Rhizoma -
vt Gastrodia elata Rhizoma -
e Aconitum carmichaeli Tuber -
st Trichosanthes kirilowii Radix -
9 Citrus unshiu Pericarpium ++
=) 2} Gardenia jasminoides Fructus +++
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Table 1 — Continued

Aok s 0 AHE-R-2] A=
EIA} Alisma orientale Rhizoma -
5 Smilax china Rhizoma -
EARR} Cuscuta chinensis Semen +
35 Croton tiglium Semen ++
el Prunus armeniaca Semen ++
-2} Cyperus rotundus Rhizoma -
ik Scrophularia oldhami Radix +
HE M Corydalis ternata Tuber -
s34 Picrorrhiza kurroa Rhizoma ++++
3 Carthamus tinctorius Flos +
A Scutellaria baicalensis Radix -
7] Astragalus membranceus Radix +
g Coptis japonica Rhizoma -
i Phellodendron amurense Cortex +
}okx} Discorea bulbifera Rhizoma -
4 Polygonatum sibiricum Rhizoma -
3| g Buxus microphylla var. koreana Caulis ++
$ut Magnolia officinalis Cortex ++
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Table II - IC,, values of the extracts from potent natural products

Ao 95% ethanol 70% ethanol TR
el 2} 319 3.08 857
& 10.1 7.40 15.5
o= 21.0 118 17.4
9 =) 21.1 13.6 22.1
NEE 295 22.0 56.3
A 101 312 22.7

Values, ug solid weight/m/

off Vet vy F 137 F2 Ao F2E(95% olgt
£Y5 21 0] 330ug solid weight(§e¥ TEHEFA)
/mielA 50% oV AshE FAIgre =AM FEiEk A

& A9 202 melEgin, AERE F 71 Aok
FEEY AY 5Y FEgFFA 2318 100%0)439)
s EIE JERTh 718 elM 2 peroxidase
o gl 70% o) AMslshs Aoz dete 9 kA A
oFF ezl o, oS, fuu, A, 2R
95% oI&EFEE2 AN 574810 50% Al
E(ICE &S W 10~101 ug solid weight/ml
B IC#E A Aoz veRdti(Table 1), o]<}
T o)F Aok LS dalsie] 9 3259
W34 peroxidaseo| i3k Asiee =43 An 2=
Sl weba A= 2lolr} =7 vEA Yt
Bl thgolu Ee] A9 95% €&} 75% ot
& FEEARI) A azte] HJo)zt 24gk Abdel, o
22k} AR g 0% oers FEoo] o Fit
Aol aL, AR Ae FRdo] o $53Igin) o
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Table II - IC,; values of some phenolic compounds

A= IC, 5% Ki #
Epigallocatechin Gallate 0.329 (0.72) 0.89)
Epigallocatechin 0.544 -
Catechin 0.537 (1.85) -
Rhein >200 -

Values, pg/m/;, values in parenthesis, UM

AR 70% ARHE 252 Aside] o aA Yet
Wit IC,, @2 3.1~31pg solid weight/ml HAZ 1
Bttt MEE A peroxidase®] AsiAlE Hilwl
catechin® 9k tixro® AME o2 flavonoidF &
epigallocatechin, epigallocatechin gallate 72X an-
thraquinone<! rhein®] Asi&v}e} viw Hr1et A3
(Table I, epigallocatechin gallate(IC,, 0.33 ug/ml)
7} catechin(IC,,, 0.54 pg/mDETH o 973 A3l
oz Py whde rhein® AEIE A AN
v}, ol epigallocatechin gallatet= 74 A& A H(K],
089 uMYS UEilLk= oz setegivkFg. 1). 5
9] AlgofA olg HAE FEN As7|Hell chal o
orel7) sl ) 6 7FA)Q) 70% olgke FEES] ¥
MekxIC, )& peroxidase?t &7 1087+ preincuba-
tions P& wl felzt FEETO] peroxidase EE
7 AZL BYEES thEal FEE] % B8
3 ARS AAPER S ol Fig 20x9F 2ol M)
WA WS FT(12pg solid weight/ml) 5500 £
EEJ3IE VER
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4 : 2
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Fig. 1 — Inhibition of thyroid peroxidase by epigallocatechin gal-
late. Thyroid peroxidase was incubated with guaiacol
(0.75~5 mM) and H,0, (0.2 mM) in the presence or
absence of epigallocatechin gallate in 2m/ of 0.1 M
phosphate buffer, pH 8.0, and the activity was deter-
mined as described in Experimental Methods. (n=2 or 3).
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Fig. 2 — Time-dependent inhibition of thyroid peroxidase by the
extract of Camellia taliensis, Thyroid peroxidase was
preincubated with 70% ethanol extract of Camellia
taliensis (12 pug solid weight/m/) at room temperature,
and at each time intervals, an aliquot was taken for the
assay of peroxidase activity. Points were expressed as
the mean = S.D. of triplicate sets.
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