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Introduction of evidence-based

practical medicine through safety

classification for herbal medicine(1)

Yeong-Chul Park!, Sundong Lee’
'GLP Center, Catholic University of Daegu

®Dept, of Preventive Korean Medicine, School of Korean Medicine, Sangji University

Objectives: Evidence-based medicine(EBM) advocates the use of up-to-date “best” scientific evidence from health
care research as the basis for making medical decisions. EBM also has been applied to traditional Korean
medicine(TKM), especially in the field of safety. Recently, the standard prescription for TKM by Korea Institute of
Oriental Medicine was published based on toxic index from various toxicity tests. However, there are some limitations
when the results from the study based on EBM are applied in clinics. To overcome these imitations, the term
“evidence-based practical medicine” was developed and defined as clinically applicable results from the study based
on EBM. And safety classification for TKM was suggested as an example of evidence-based practical medicine.

Methods: For safety classification for TKM, the data for LDsy(50% lethal dose), which was transformed to theoretical
LD(1% lethal dose), was analyzed as one of tools for EMB study and divided by maximum dose used in clinics.
Results and Conclusions: As a result, human equivalent dose(HED)-based MOS(margin of safety) for korean
traditional medicine was calculated and used for safety classification with 5 categories. These categories would be
helpful for oriental medicine clinicians to decide the increase and decrease of dosage according to various factors
such as patient’s sensitivity, potential toxicity of herbal medicines, clinician’s experience for better cure. Thus, this
safety classification provides some evidences enough that evidence-based practical medicine should be not the same

with EBM and defined differently from EBM.
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Table 1, Classification of Herbal-medicine based on HED—based MOS

ol HED-based MOS WL 54

Class 1 <1 A5-&FT Aol HA 7]}]1*01] AHEER] 0] SHOFA| B 7|2 B0l 1/10 -
1/100 A= 2] BEoj-gaf 747} 3 @ 3t 3ok

Class 2 1-10 g8l /3 G A} AP FROR Fxf Fol7F DA 7] Fof
= AlRtehe ghoF

Class 3 10-50 OFEHIZHIS 7}A A 9l 1 okRtol A AL GHFS 7} A o] 9l FhekA)

Class 4 50-100 ShA}ol| whet /-8 3uf olstE F717E 7k gt EHebA

class 5 100-500 Shatoll whet Q-89 5uf o] st 717t 7He et gk

Class 6 > 500 A Z 3} Zro| AR

Folg} AHFe] § FolRglo] }E A4}

kol S3-HE-E- 4 (dose-response  curve) |4 ]
3

Aol 7198 eje] 37 feldl A3h 4
WO Foly Afurt Fo whse] el

B A A
& ol 23WS AL FFEolel that ALD
AR 2, o] 9le] ThE ZE FoIZ20] LDyol

_q

a4 = 1.59) ALD-A3RIAE 2 g8k Zo] v}
FA stk o]9} o] FoA R WE FES o &
T2 248 5 9l

ato] BE9] ALD & 1v}2] 9]

= NS #4942 5 3

SLJ{N

@ ALD?| QIAG7H-FoE gk HED-based
MOS:= 7]51_1-1 oz E oﬂ/q 1:1_ EH;(]_LE o] Xﬂ

of Agsto] AAEHrh web &9 ALDE A
of thgk ALD® d%to] Hgsirt. et ofefgh A
Sell SlojA AT rr; A EH 2 (body surface area,
BSA)& 7|xste] Ay r] wiitel & A=
712E 92 ALDE AEWAE 7]Z2E ¢ ALDE
Aghu]ofof gt} ofefdt Aekd S AATTHE
ZH(human equivalence dose, HED)¢|2}1 3P o] &
A7) Sl S=3h Al tiet A&H= A8 Km
factor2b1l LY Km factorts Q! 60kg®] Km-
37, R 0.02kg?] kme 3, 18]3 A= o3t
Km=> 60|t} o]#]dt Kme ©]§-3fe] A2 Ao
gt ALDE ©]&%4 ALD(theoretical ALD)©]Z}3L
st
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(LD50)+(ALD-A 31212} x (animal Km/human Km)

A
P hrol §F

HED-based MOS=

(® Safety classification: HED-based MOS®] w2
gobs st i Table 13} o] o]Fojxitt,
MOS7}H 1 olsh gtepale] gkt Fol= GhejAEo]
53] Fostoiof at= defajolrt. = HED-based
MOS®] A28 FtellA 12 ALDSF (7o &1
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Ago} B4 mx AE 28 5 gl AEE
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Hl #5749k
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20|} AsarumZ ol £3H= kAo A WA= 9l
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Radix Aristolochiae fangchi(3371)

Radix Stephaniae tetrandrae(3-571)

Radix Aristolochiae heterophyllae(3+517])
H-7] Radix Cocculi trilobi(Z7])

Fructus Aristolochia contort(1}5)"

Radix Aristolochia contort(% £-3F, ul-5=3 1)
Radix Aristolochia debilis(7}3 %)

*

Caulis Aristolochiae manshuriensis(#=-8)
=53 Caulis Clematidis armandii(d =-5)
Caulis Akebiae quinata(=-g)

Herba Aristolochia mollissemae(¥ &%)
Herba Solani lyrati (2] %)

Asarum sieboldii Miq.(Z}4] A1)

A4l Asarum heterotropoides(&-A] A1)
Asarum sieboldi Var.(3H4] A A1)

* A =X S

Rty

(risk assessment) SHOA LA o] Qi) sfukshH
o] 5] WEA tit kg {438
wio] Ha Q7] wiolty T2y dF X9
aristolochic acid 3t SHeFAl = QIR T A2l 7} o]
StobAllE el 8531 itk Sl A &

2

o
T35 Yot stk A3k B3t Aristolochic
acid®] "R-A AFFA et LDses S 22t
0.0559 mg/kg 0.1061 mgkg F==z =3 F4
5SSt o]gdt o] f 2 evEke] Aok
AollM = 2005 6 BH wFE 5G] AR
FAAIZ ). Aristolochic acid 3 F7] 0.3%-
0.9%, "FraE 0.045% F% SHEE e Aow
FA5 3 ok & o oA Table 28 2]
U -5 5 kRl FellA aristolochic acid
7} BW7)(Radix Aristolochiae fangchi)*li= 0.0039%,
uFE(Fructus  Aristolochia contort)°lli= 0.0023%7}

 goro] Qb SRS E8 TAFNALAN A7) (117)

FfrEol e ZAow yehgon] A 3(Radix
Aristolochia contort), =-&(Caulis Akebiae quinata),

M A (Asiasari radix) A= AEEHA okket1O

2) LDso

Ago] obd g %o Az Qg gt vk
2 ZFEEolo] T3k LDs:= Table 31433 146.5
ghkg, TAE vhgx HE]ol s LDspi= 846.1 g/kg
o2 I

Table 3, LD of Aristolochia debilis

o) TE 4 o LDso(g/kg)
upe z 0] M) ofoA AT 146.5
222)5 upg x W) up- A ot 846.1

3) HED-based MOS$} Hdd 5+

nE %5 ¥33  aristolochic acidE  $H-3t
Aristolochia%; 2] T2 UASFO=E 3-9¢
olBnR YAFoIH U EFE 9go] HL? migze)
el AAe] gt ve-22] LDsp> 146.5 g/kgo] ™
2 d3elxt 27 U 4 ALDE 293 g/keol
Ho} o289k AR Km factor®] H]7} 3/370]2
42 60 kgo] ATl tisk ALD A T7H-HF>
1425 g/kgo] H T} Table 4o AH vz 94

Table 4, HED—based MOS and safety classification of Aristolochia debilis

=7 ALD2) i
_ LDso ALD | ° Km factor ; O AFE o] 11 | HED-based
ok Eo yiepy ALD . theoretical HED ‘aur Class
(gkg) | AzHQIRE (e/ke) (animal/human) (@/60ke) 22 (g) MOS
, —
fu”‘"”l”d”“ debilis9} | 4o | 1465 2 293 3/37 1425 9 158 4
m
g otz ma | AL | 846.1 2 1692 3/37 8231 9 914 5
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5ol 1Y 9g°] 22 HED-based MOSE ©F
1580] Wt} o= mEx ¥l AR = Table 1]

MAE G HNA Class 500 sdlo] vl w4
57do] ofste] ghatel whet Y suf o]

a2 S7Ph Thedt depAlE EREh FA" vt
Hx g9 71412] HED-based MOS7} 9142 QHd
JE30] Class 602 2F3 o] Apgo] 758t
gropf e Feth

(2) 2ety|

) F& 4%

W337) dristolochia fangchi®] P85 g0 F

AFg-31o] aristolochic acidE $H3F1l Q)

2) LDsp¢} HED-based MOS$} HAA S+

k- AR E F3 Wl d¥ LDs
77602 FJAFSUED 12l FU|E X
aristolochic acid& &3t Aristolochia% 2] YA+
o] g3k A EHFO T 3.9g0| M7 YATFAAH L
F2 9go] Hrh? Py Aol whe AR
o thdt LDsp> 7.76 gkgol 22 2312} 22 W
W 34 ALDYE 15.52 gkgo] ok w9} Al
9] Km factor®] B]7} 3/370]1 22 A<l 60 kg2 A=
of tha ALD AS7}H3E Table 50439
75.5 gkgol Ak FE71e QAHYFo Rl 1Y
9g0| 2.2 HED-based MOS+ ©F 8.30] ¥t} o]
A5 wollA Class 20 #lF=o] a5&Fo] &
A& FAste]l A%l Fokow S0 Fo7t
daste A7) Fokg Agtsh= stz

i {0,
e

g

= 1>

1R o) o1n e

M A %JJr(Arlstolochlaceae) o &3h=
LES Aw, o, EBOlE, HYx, Al
ojFoR e} Uﬂ"ﬂ/ﬂ /‘Vd%
WISE, %5 904 TE, 0
5, S5, A4, b e 3, 5%F,
of A= Qo kA ow Y, 14
Selal, 99, Welellag, FIRlolaas,
g Lk Felifet doolrl
Z58E e RS R BElE dsarum sieboldii
Tl goly BEMLo® Beli= dsarum
heterotropoides Fr. Schmidt var. Mandshuricum
Kitag®] %2 9 %2375 ko= gk, we
o Fojotol A HARIT BAE Vel B4
MR Asarum sieboldi var. seoulense Nakai2]
9 P2)27)S okgow Agath AAY FEA

AAFEO 2= Af(essential oil) Fi FAAHLA

(volatile oil, ®&-)ZE methyl eugenol, asarylketone,

>
ru
2

o

5

Maad
ol M r°l'

> off
rﬁ ofl

—H

cineol, safrole, limonene, eucarvone (azulene),
elemicin, kakuol, estragole, croweacin, 1,8-cineol,
-asarone beta-pinene, alpha-terpineol, methyleugenol,
3,5-dimethoxytoluene, pentadecane, 3'.4'-(methylenedioxy)
propiophenone, 2'.4'-dimethoxy -3"-methylpropiophenone,
N-isobutyldodecatetraenamide 2} sesamin -©] $).©.
3% A% sHrEo] k9 o2l N-isobutyl-2,4.8,
10-dodecatetraenamide, pellitorine 52| acidamide 7€
asarinin, xanthoxylol, sesamin 2] lignanZlg, 1
2l 5Ao] 73t aristolochic acid, aristolactam,

higenamine 59| alkaloidZ| & o] &<l% 1 QIth!?

2) LDso
oJg] MA19] LDsy2 Table 6°|43H vf¢-~ 7
TFoE %3 AN

B (water decoction)>

Table 5, HED—based MOS and safety classification of Aristolochia fangchi

EX| ALDY] i
E29|LD50| ALD | ° Km factor ; QA= o] X 11 | HED-based
Hzl 2= o= X k ) ST
FAEE | el | (e | agela| A0 | nimahuman) | POSSHED | e | mos |
Aristolochia fangchi®| | vp-9-2~
ol A | 776 2 15.52 3/37 75.5 9 83 2
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W E o] 17y - R kA FREEE 8 ATHALEE A7) (119)
Table 6, LDso of Aristolochiaceae
017 E70 A4 z94 TS LDS0(kg)
g up9- A 7ot 100.8 g
SHA| Al (Asarum sieboldii Miq.) Bk upQ-A AL 75¢g
g9l IR 3 313 ml
g upo- A AL 487¢g
S A Al (Asarum sieboldii var. Seoulense Nakai) RoAy oA AL 312¢
3l 0 upe A AL 1.92 ml
g ngs 47 208
BN Al (Asarum heterotropoides Fr. Schmidt var. o
mandshuricum kitag) kel R 48¢
I oo upe A AL 2.53 ml
100.8 kg, & P(powder)= 7.5 mgkg, F1EY 2 okgto] ghatel whe} QI FH )&=k 3uf olstE F
< 3.13 mgkglZ RISk sHIAIN Aol A 717} 7hs et dokE Rk ks Aale
BHE 487 g/kg, 2 31.2 mgkg, 3 29 Al Ao AU GFO R 9g7HA] Foi7} 7}
3.13 mlkgOZ ERIFHGTE™ sHgAA9] etk ottt A9 dFH U FAEFo| g HEA
LDspi= A2 Foi7h Fol9 ofg oz Ao Tt A e Ao RS Al el
7} & S (maximum delivery capacity)® A4 = Al ARgo] A9 HA| ¢k7] wiEe] dHAEES
oh AL Aol AR 240 gkg, HEE 48 AAs7] offdrh dwbrlow Ruka A o
mg/kg, 3 UL 254 mlikgC ® FHIE Tk Alale] QI A 821

A '] LDser= B2 Foi7F T o
02 HUF7Fs5 E(maximum delivery capacity)

=2 A4k
3) HED-based MOS$} FA/d 5+
based MOS ¢} AT+

@ gk

Al AT 8 dATFAFES 09-3g0 %
Zskar ek spAal o] el o
S 100.8 gkgolm® ¥ 28 v F3
ALDT 504 gkgo]l Hth vwhe-Ao}
factor®] Y7} 3/370]1 2.2 A2l 60 kg2
ALD QA5 72 245 g/kgo] €Tt
HoFo{go] 1Y 3go]| =2 HED-based MOS:= <
810] Ht} o] Table 8olA A A4l
A Sl M Class 40 aiF= o] Bl w3

L 5] Tl 4%
°F 1g= 3N 3t A 2.919] HED-based
MOS AbzEel 913l 2853tk o]el g8

A48k Ao ¥ 3 2%°] HED-based
MOS+ 717} 183 7.60|th AfA o x i
2 Class 302 f58%0] 54847

o] Forow S0 Fort Fash Y
Algksh= dokA| 9] TheEE ERETh
T a Class 27 85850] 544837
Fo] Fopow S| ot Jaste )

==
]

@ A
Table 8ollX A H HAxle] Ao st vp9-~
©] LDspZ 48.7 g/kgO| B2 A8k A} 27 rd 3
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(120) thetete]ehs) =] #3538 A% (20149 3Y)

%d ALDi= 24.35 g/kgo] Ht} vF9-2~9F AFe] Km
factor®] H]7} 3/370| 22 AJQl 60 kg Agel vt
ALD Q1A S7FEZ-2 111 gkgol Atk AlAel 94t
HjFolFo] 1Y 3g°] 22 HED-based MOSE <F
397} €k o= AR Y] MBS QFA/d T E el A

Class 302 5o favfds 7 &4 gl

TEUm o=
oAt Al 5A4E e 7hsAdo] Sl gtekAlo]
o} SpAlAlol A Y e Alale] Aada A-gael oF
1go] HJAAS] 27} 3] 2 °] HED-based

MOS 4t=el $l8l A8t Y38 168 %
o Ao By 3] ¢ 2] HED-based MOS

LDs 240 ghkgolm2 131017} 22 e 34
ALDE 120 ghgol Rtk vh§-2sh Altel Km
factor®] H]7} 3/3701 2.2 A3l 60 kg?] gl
ALD RIA57H83 584 gkgo] HTh Alale] 4
FrFolgo] 19 3g0] = 2 HED-based MOSE ¢k
1947} T o) HARle Auke BAAE A
Class 5% =50} gkxlo] whe} JA}g-2ke] sH) o]
82 Z7PE 7bsd gebAolth o BAjalel 4
ol Auj 15g74A Folrh 7bsd Aow 244
AT} S el AT A ARG QA A S
oF 1go] HANS 27 3 22 HED-based

=

(A

= o7bzh 759 4700tk RAAA Bl SFe MOS Al g8 A4Hr QAEE 198 A4
Class 4% $kate]l wheh -39 3w olatz 7t g Aol w2t 34 229 HED-based MOS
7} obsE doblel AgER FE ANA & & 47 1173 olth @A BuY e
Ao] THFL Class 22 G5-§7°] 54897 4 Class 30.% OFEVIZMIS 7ka 84} 9l wokzlo) A
sfo} agpe] Rokow Swol Fosk Wasn B7] BAE FUY bl e debe Al ER &
oke AR ALY FH Bk olsh o] ARk Y 9909 FHE Class 22 A5 EF
A, e (94 0o HASFS A7 o] SAEYI 2] a% Foor TR &
3425 A st Blaske] ggAlale] A o7y B asr] 7] Foks Aldtete ALY &
Fe Sipo] e wiwe] B o) wuh @A 2Eoluh o)gh o] Wk Buwt iy 099 ot
o Fgeel RIBE AT fAE SROE  ANEFS 47 5322 FAEM OE A v
Fotol] g 79171 Aesj wajo] HAAS] AeE P ETO] A B
o Hu 29 ) el Feoke) Fo7}
@ HA Q3
Table 701X A7 FAl41e] Aol g npg-20]
Table 7. HED—based MOS and safety classification of Aristolochiaceae
. 7% ALD<| O AFE o] 2] T :
05w | T8 | v | wean | A | | e | G UG e
ek 100.8 2 50.4 3/37 245 3 81 4
SR s 7.5 2 375 3/37 18 1 18 3
g e 3.13 2 1.56 3/37 7.6 1 7.6 2
ek 48.7 2 24.35 3/37 118 3 39 3
S A AL ot 31.2 2 15.6 3/37 75 1 75 4
kg o o 1.92 2 0.96 3/37 4.7 1 4.7 2
g 240 2 120 3/37 584 3 194 5
A4 2ur 438 2 24 3/37 11.7 1 11.7 3
S e 2.53 2 1.27 3/37 3 1 3 2
120  http://dx.doi.org/10.13048/jkm.14011



4 AR FAYET e Frke e
o §3F

=3 “
S0, ANFEEY #3859 290 4R 20

o] 37kA] Srel A 71 H Qs

@ o

QA SelLfe} Bt Al Hel % i s
o= = Asarum sieboldii Miq.2} T1<F2]E0]
o M0 R EEi= Asarum heterotropoides Fr.
Schmidt var. Mandshuricum Kitag®] 2] 4l Hg]
2% otom AT ALadn, WEHoE
Sajete) ool AAow Aol A
o F2 857 Folohl A HARIC F2 2
Hths 2E guidith g8y e5d AAE X
Htol Tkt Bkl FHoR SelEichs Al

fo1g
=
S 18T o 3F2 AAl BRI FYoA] 851
o)
PN

thi 49k T2y Table 83 o] 357 Al
A9 Aol g QLIRS FIA Hol7} Q7] W
7 P Al

Table 8, Summarized HED—based MOS and safety
classification for Aristolochiaceae

Asw | g | e | clas
ahaAl e 81 4
S | A% 39 3
A4 e 194 5
® 9 2u
AN dEAL BB HE Selolth Al
3 ER0 WA 2] dF FANEFS FEA
OF 25HOE FRYO asviol SAHLHY
2qse] 2] Fetom Fro) Fo7} Aad
7] Roke Agehs dobolt, A 2

TS AU Aol AFEe U %
Qb Al (safety factor) 10= 483t 0.1g ©|3f

@ Aristolochic acid A% =4
AALE QAR 8k TARCOl 28 Group

102 7%= aristolochic acidE $Hr3la Qlth

Aristolochic acidE $H13F stk W7 Foll= %
171(0.3%-0.9% aristolochic acid 3H1)9} 35171,
w}=(0.045% aristolochic acid 1) 5°] SIth
o5 StekAl7} &-f-3kaL Sl aristolochic acid7} Al
Alell= ok 0.01%0l3t2 st AARE 7] 1
e Fok ok 9 5A4S i s Ao
2 F49h
ot gl AR

Shoke] gl tigh At olsE Sall U
&= H8 @AM E EAFTHY A AT
o] o]Fofx| 1 Qlr}, Hgh Fheke] kA ZrolA
T AAA FdaE W WeEREA S T8 2ATHY
gto] &gatal k. 53] ek by FHE Sl
A = A7 AES sl sdTd
of FUHoE AN BEHYAY JokE HYH
5 = 7 Atk 22y 2AFHYE ] do® A
A Qe A AN S84 A S S
EFAR ookE AHoAME FIE 4= 9T}
g 5o Fd1ES B3 54 kAol st =
A EQ LDs?t NOAEL(no observed adverse
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