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Evidence-based approach for herbal medicine-safety classification :
Human equivalent dose-based the margin of safety
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Abstract

This study was aimed to develop a new formula for herbal medicine-safety classification in terms of
evidence-based medicine. Recently, human equivalent dose(HED)-based therapeutic index was developed
for herbal medicine-safety classification by transforming LDs to HED. However, the use of the EDsy and
LDs to derive the therapeutic index may be misleading as to safety, depending on the slope of the dose-
response curves for therapeutic and lethal effects. To overcome this deficiency, HED-based MOS(Margin
of Safety) was developed and suggested in this study. The HED-based MOS developed by using LDy,
changing to ALD(approximate lethal dose), and EDyw. The HED-based MOS seems to be more useful and
safer than HED-based therapeutic index since its values for several herbal medicines are basically two
times less than the values from HED-based therapeutic index. Thus, HED-based MOS can be a good
example of Evidence-based approach for herbal medicine-safety classification.
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Fig. 1 Therapeutic index -the ratio of LDsy and EDsy

In animal studies, the therapeutic index is the lethal dose of a drug for 50% of the population
(LDso) divided by the minimum effective dose for 50% of the population (EDs).
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Table 1. Conversion of animal doses to HED based on BSA

Species Weight (kg) BSA (m?) Km factor

Human

Adult 60 16 37

Child 20 0.8 25
Baboon 12 0.6 20
Dog 10 0.5 20
Monkey 3 0.24 12
Rabbit 1.8 0.15 12
Guinea pig 04 0.05 8
Rat 0.15 0.025 6
Hamster 0.08 0.02 5
Mouse 0.02 0.007 3

Values based on data from FDA Draft Guideline” To convert dose in mg/kg to dose in mg/m2, multiply

by km value

ol $EHL Q= AAMF AL o] &
sfo] grope] X5 2

sheick. et 9
BAFE 915 BB AL LDy AAGFO.
= QAgksofo} Bk Z, A4l WS EDy,

A EAF LDy AT TEH A8
Hi(ratio) 2 42 4= k. ©1% $18) Kim 572
20081 Reagan-Shaw %] Table 1014 #%
Ratal A EH A (body surface area, BSA)S 7]
%2 3] A5 58K human equivalence dose,
HED)-S 3} theoretical HEDS $-8-3} it}
Theoretical HED(mg/kg)+ animal dose(mg/
kg) x (animal km/human km)2 A= =] o

714 Kme AF(kg)S AFHA SR e Ao
ot A3t o2 Kme mg/ke %S mg/m’ &
Zo 7 Aslsli=g| o]&% = olx}olt} Table 1
AFHA SR pro] ARHS H|EgH
A 559 Km factorE 23k Flojt)
£ 59] A2 60kgd Kme 37, v}-2 0.02kg
o] kme 39]t}.

Kim 5”2 Reagan-Shaw 5"¢] 52]& 085
o] Rl A A& ZhE ghekA| ] LDy o] HED
2 Table 29} #Zo] A=At & 5o A2l
EFFEES] w2 gk LD 7t 123 g/kg
u] HEDT 12.3 g/kg % (3/37) = 1.0054 g/kg 21 ¢l
739l 60kge] HED+= 60.3 g/60kgo] Ht}.

Table 2. Conversion of animal LDsy to the theoretical human equivalent dose.

S
ey 2ead | wiwm | JUON D
A (Asarum sieboldii) a5 AT 124 60.3
w3 (Aristolochia debilis) a4 AT 146.5 712.6
-5 (Tussilago farfara, coltsfoot) a4 3T 124.0 603.2
vl 8K Ephedra sinica) a5 AT 78.0 3795
% 2 (Aconitum kusnezoffii) a4 BT 58 28.1
F-2H Aconitum carmichaeli-processed Fuzi) a4 3T 174 84.6
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Table 3. Therapeutic index based on theoretical HED and clinical dosage for various herbal drugs.
oA e | 2aFeleue 254 %-HED/%) 4701 8-
A4 60.3 1-3 20.1
whF 712.6 3-9 79.2
s 603.2 5-10 60.3
s 3795 3-9 42.2
z2 28.1 3-5 56
2 84.6 3-15 56
JAA ] A7 E o] &g ARAFTE A7 I3 et = 217] wliEol HED-based X 8455
LD5®] HEDE ED5 2.2 th2lgh Qo] 822 olo] FFE WA FFolad = vk o
B o] A8AITE 95 7 o o& HED- WA o® F% R =g digk S -ukgAd
based x| &A1 2kaL o 4= Qlvk. whebA] ghefA) 2 Fig. 191XA 7 SEA 42 LD EDso ]
o] PFol gl gk g<le] Hgsitt Kim S e SRk s FAAY
570) Aol wpEw Alel A Az FheFae) FoA A B AT ML & o] U=
Ao 832 A2l (Asarum sieboldii)2 1-3g, 54 7HAAL Qv ol2ldk SAS 7 o
v =3 (Aristolochia debilis) 3-9g, I-s(Tussi- Ao A A= LDt EDsp= Hl LA A A 829
lago farfara)& 5-10g, P}3+-S 2-10g, 22 3-5g, =44 9 g5 548 st S8dva & 4
Iy B2l A-g-oll= 3-15ge|t}. web HED At 28y Fig. 20135 858 (effective
oF 7HE =2 o187 Hi(ratio)= Table dose) 9] &RHE=A1S etstal X|A1-g-elethal
3o A A A2l eF 20.1(60.2/3), wHFE 792, ¥ dose)®] &g 717 |7F 5435H o]
5 603, nksk 422, 2% 56 Z1E]ar FaF 562 FoIA = Fs ¥ XA §Fukg-=rAlo] A
2 749 Algre] AR 2FY A4S A 84 715 3t} o2 o] Fig 29 3P EAY F =
F7F vk F=olA 4 LDsot EDos o1& o] wAEHA A4l &gk AApEg-Eo] B
g A mA et nz7 A 2 HED-based | 54 W& ZAY @5l = vER] wiiol
T A7I7F AW S5 Fofe] oA o] LDso% EDsoo] AbE= e ete 87 -wh&-o] %A
= A onlahy] wiitel Q9 F-Abr b A A2l 548 AgsA vhe-S wkgdebA| Fehe A
71 vt & 4= 9ok whde| nhRE 9 i = 7}?@&@?) =, EDyollA ofzte] 8] 57
< o5 FofAiel vlaLste] Fojo o3k hHA Hojeke SAou APES 2eE 5 Qv s
o] Ao Erha & 4 vk ke = e AR R &5 B -ukg=rdolet
aL g vk PN dE & 5 e H A
3. LDx2t EDsy= 0|&8H HED-based g SAS UEh s gl gkl AR 8%
XEX|T2 ZHE st i fafoll A wIZkehA F-21-8 wkg-o] et
L= Ao ghelabae] ol Aol o= §-2t
gy FEEHE A2 LDy EDspS o] & & YEil= gkt S4e el 85 -
& A EAFE AAAR E5H 549 EAS HkE=ale] 712717F gAsRs Als ofnlgith
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Fig. 2 Overlapped dose between effective dose—response curve and toxic dose-response curve

The use of the EDs and LDsy doses to derive the TI may be misleading as to safety, depending
on the overlapped slope(indicated as arrow) of the dose-response curves for therapeutic and
lethal effects. To overcome this deficiency, toxicologists often use another term to denote the
safety of a drug - the Margin of Safety (MOS).
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Fig. 3 Margin of safety: the ratio of LDi/EDg
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Table 4. Conversion of the estimated ALD to HED

ok +4 ALD theoretical HED
(g/kg) (g/60 kg)
ARl 6.2 30.2
w2 731 356.3
&+ 33 301.5
w}} 39 189.8
ZQ 2.9 14.1
AL 87 42.3
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Table 5. HED-based MOS for various herbal drugs.

) Theoretical HED of ALD A FFo
glokA HED-based MOS
L (/60 kg) A1 £3Hg) s
A2 30.2 3 10.1
IR 356.3 9 396
&5 301.5 10 30.2
w5} 189.8 9 21.1
%9 14.1 5 2.8
F2; 423 15 2.8
Table 6. Classification of Herbal-medicine based on HED-based MOS
- HED-based - Table 59 9=
oH MOS SRS =24 srobs]
T% &% XA &3] HAY] "ol AFEEA
Class 1 <1 o] o]
B5E&o] 548 THste] SR Fort 4 ao
Class2 1 TI0| aaim 29 Agoz Anss B S
FEVIAALS JH A H wokAo A 5448 | A4l vbeE, ek,
Class 3| 1090 g spsagol g somy A%
3ol olakg ko] 3w o|dtE ZFI7H)f Jbe
Class 4 50-100 : y ] Lq"j/}‘ RSl H IO]‘ ]’ ]’ ]’o
sk gkekx|
gkatol olalg eko] Sul ol =R =77} Jbe
class 5 100-500 ? U T2k Fo] SHl o]3} P+ 745
gt ghekA)
Class 6 500 > 2 F3} ol ALg 7HE
= TR 79 kRl FoK(hgE Chinese
herbal medicine, Traditional Chinese Medicine,
. 9 U H= TCM)el A 2% 5= Slrk? 58] Foke] #A)
i Table 79 2ol 554, 471574, o
sejoll A shef 9 AEFEFEC] FHAdS 9 th8- ool o gk AP, LDy, a3 5
F EHSE B4 L BAge] UF AR A S Aol 49 ANREFEY, FHAN 5
#3813+ Handbook of Medicinal Herbs(HMH)” ¢ T3t A %S 7122 8lo] S4A = w2}
9] 54%5-57} Botanical Safety Handbook”oll 5= %5, &%, 2508 SH3IR o] FojHrh
Sg S5l vk et o5 GF 57 @oFEEELE 915 ¥ A4 AN HED-
= IA-FA T W o g o]y F based MOSE &4 4L Ax9 A=
%3 ol wrk @A S99 Hs 8 Estel 9 SFaPdelth % HED-
Fo] B AF FA 9 Adste] 7 & HiedH based MOS+ FE&oA 92 LDy2 ALDE
A3 o5 /MY 4 REHNGD BhE o) ABse] YRFIATEFOR Wpro] AEE
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Table 7. Modernized classification of TCM based on LDsy and other end-points
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