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Toxicity and safety classification of 4 animal medicines

- Focusing on venoms from bee, snake, blister beetle and scolopendrid -

Yeongchul Park” & Sundong Lee®*
Y GLP Center, Catholic University of Daegu
2 Dept. of Preventive Korean Medicine, School of Korean Medicine, Sangji University

Abstract

Objectives : About 13% of the medicines used by traditional korean medicines(TKM), are called animal
medicines and are derived from non—herbal sources such as animals and insects. However, the clinical use
of these preparations from animal medicines is often based on tradition and belief, rather than on evidence
of toxicity and efficacy. As a result, animal medicines containing toxin have caused serious problems from
injecting patients with venom, Here, various venoms frequently used as TKM were reviewed in terms of
their instinct toxity and tried to estimate their safety classification.

Methods : The estimation of safety classification was based on human equivalent dose(HED)—based MOS
(margin of safety) and clinical dose applied for patients,

Results and Conclusions : Except that of snake venom due to no clinical dose, they were evaluated as class
3 for bee venom, class 4 for cantharidin, toxin from blister beetle, and class 1 for venom from scolopendrid,
In conclusion, animal medicines showed a wide range of safety classification from class 1 to class 4. This
wide range is estimated to result from extremely limited applications of each venom for patients because
of their strong toxicity. However, it should be cautious for application in clinics since animal medicines
can produce anaphylactic reactions particularly after veinous administration even with a tiny amount of

venom,

Key words : Animal medicine(venoms from bee, snake, blister beetle, scolopendrid), Toxicity,
Safety classification
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shto M= HdEHoer Fuk Fo] A= Agat 1
< TReF3 AHE H|REste] v Aejr)s S
o]-835lal gt} Htol= oFHawS e R &
EZE9¥(EE B eY, Apitherapy, Bee venom
therapy)o] 7iiElo] QJAtol] $-8&a Qo B3@a
Hol2t B (Apis mellifera)?] Ao Z QA9 AL
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1) FE=

Apis mellifera 9] B-=8 ZgF&| o0& oF 83%7| 4=
oo Yeiae Selgels, BeeE, ai of
(amine), A4 )3 ofulsto FAH o] gt
DD Taple 12 74 AR g YT o
S veh 02 2] wel o Fe 9 ARl
A Rol7k IEp2 )5 BATL oFel g ohet
542485 ekl oF 10100 719 opw|:Ate s
A4% ZHE| =2 = melittin, apamin mast—cell
degranulating(MCD) peptide, mastocytolytic(MCL)
peptide, secapin, tertiapin, melittin F, adolapin
o] 9jt}, &4 R L phospholipase A2(PLA2), hyalu—
ronidase, phosphomonoestrase, lysophospholipase
B3o] Qlom ehmujole] SaginE Bk A
ot A= IjHESQ] oMlF= dopamine, histamine,
Qltk, 1 9o &, phospholipides,

5ol AFoR o FrEo] .

noradrenaline®] %
ofm At

(1) Melittin : Melittine Az 40-60% A=ZS x}
Ast 824 9 713t 454 EE =(hemolytic
and strong cardio—toxic peptide)©|th. Melittin
< Fig, 149 267119 opn|=Ato & A% a1 735t
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Table 1. Chemical composition of bee venom from Apis mellifera

23 2= =3 2z w=ol o | 74z w=o| o
Phospholipase A2 10-12 10-12
Hyaluronidase 1-3 1.5-2.0
N Acid 1.0
Phosphomonoesterase
Lysophospholipase 1.0
a—glucosidase 0.6
Melittin 50 40-50
Apamine 1-3 3
Mast Cell Degranulating Peptide (MCD) 1-2 2
Secapin 0.5-2.0 0.5
izl = #HE]E | Procamine 1-2 1.4
Adolapin 1.0
Protease inhibitor 0.8
Tertiapinc 0.1 0.1
Small peptides (with less than 5 amino acids) 13—15
Histamine 0.5-2.0 0.6-1.6
Ael&4d 3 okl | Dopamine 0.2-1.0 0.13-1.0
Noradrenaline 0.1-0.5 0.1-0.7
oFt) At y——aminobutyric acid 0.5 0.4
a—amino acids
= Glucose & ructose
1A
g = 4-8
a: Ref 12, b; Ref. 9
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Gly-lle-Gly-Ala-Val-Leu-Lys-Val-Leu-Thr-Thr-Gly-Leu-Pro-Ala-Leu-lle-Ser-Trp-llé-Lys-Arg-Lys-Arg-GIn-GInNH2

Fig. 1. Structure of melittin

A71de w55 diEA 54 3 R 2k Z71d(neural plasticity)®] HeFE do7]
& sk B0, Melitting Ajzute] 1 ez ofsfEa gek .

Aolo] FEAE, Puias, AT Y o (2) B F=ol EASkE #4441 phospholipase A2
| 542482 F=gtth 53] melitting 53 (PLA2)®} hyaluronidase= A% g5 2+t 10—
o] ¢495 ¥ ¥ A= woke RS 1292} 1.5-2% Jr=2 SARIT ARF2 2 PLA,
2 Role]ar QIeP9? Melitin®] =4 9 of2]zt £ cyclooxgenase—2 (COX-2)°ll 2J§F prosta—
SO 2 T4 Al 20 ke st glandin E2(PGE2) A& st A5e 3
S4—415% Z(pain—signaling pathways)] ot ket AFEAE Fdshe 2o SRIET?,
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Tofsh= EZ-E glucuronic acid?} glucosamine
o] ¥hEslo] Adwol P4 LEA o
hyaluronic acid”} hyaluronidase©] 23] E3l=
A|2A+2] hyaluronic acido|th, wehA 552
hyaluronidase= 24| el £A5k= WA hy—
aluronidase®} 34| 218510 ZEA}2] hyaluronic
acid AL 21 5 P,

Apamin : Apamine 2-=9] Az oF 2-3%
Aol A754e do7]l= 187) offAte 2
T EZejglE|so|of? | F5AA0NA calcium—
dependent potassium channel] AEi& #3E &
o] L9 A Hlwel $3E=7](after—hyper—
polarization period)e] 2o JEFS Zrpd-29,
Mast cell degranulating(MCD) peptide : MCD
peptides= 552 x4 oF 2-3% Aot}
MCD peptide= B|PFN|ZZ2HE histamine W
& GEsl] 7HeS sk mizAlel, ®
2k MCD peptides= sfiutel]l Agsto] AL e
7h A&H o w FUkek= A7] Z2H(long—term
potentiation)& =gt} 7] k= 71 A%

o] QIANE 23l 7)o A 5o Ha
o} o] QY. MCD peptide= 72| Zg)
= Pl gl Ao FAHIR,

Adolapin : Adolapine = AZXFHY 1% AR
25t} 1034 oplAtom e Eeojgle)
Eolt} Adolaping cyclooxygenase &4 A&
53l prostaglandin e A4t FAHEA
7} czo] 5% % o Asol e Aow
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Table 3. Normal and allergic reaction to bee stings
B L3 5 i BIS e
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_I?L%_
A uheo] 3 g 910] Wk

24=T2AIZF & w=Z RO} 7 10 cm oA}oE W3]

S EV I Al FEe)]
B g 591} ofd HoAe] FeHIRRE
sjite] A4E ko
A4 gt
e R Lk i e=s14 He Ex Au
Arlet 55 ol
Ay BE
350 231 B9
572
BEY
T EE P
BRI
At 714
350l 28 Aol
el 35 s
Bof w3 F Sl dE|2r] Wk ohtmEhA s 7= gk opmeiAse] Wk s Rl
oluj Table 34% el|2r] ¥hg-S ZHulgh HhgHel RojgREdl Ighrl 9% FUATsl Helut
SEa] o3t %5 Wke7IA) Ty, ol gt $& g} o] AT Ight vk o}
71343} tlEo] SaAoll et olshE Sl Huk o TH7IdHE o] Aladol] EAsk= IgE 84
3t H=QW X mrf dasio) 9l FeeRI ~8A|(high affinity IgE receptor)ell
Agsto] ol x| Ak FEIC, B
3) E=0] ofst OfITEMUIA 27| HIS 58 AIESL histamined} & AZATERAES
& WEIT), olS AFHIEAL /WA P&
(1) 718 : ohfmEA 2 AA Ao FaFe A o] £5S Z7MI BVES fEI @
w2 AERShs =7 vESolth Fig, 239 v Fof duo=iE o] whxute A st
oA AE HNAE EE 57l guER WA A2e] 7l Pag fwshA Hd olet 7
2| PJFALEAT cytokined] Hu|Z 0]Fo]7] o] oPLfHERAA e IgRel 7]elste] HHAE
£ Wk 7]QIShT. e ohfmeEA| Ak AT [gE-HlolE welukso Ry ubaeic,
AT Ei =8 vy FjHoRE us) ulRkS ohfetAl A Bdo] YKo
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Human Anaphylaxis

Immunologic

Nonimmunologic

| IIIr Idiopathic | ,I,

IgE, FceRI Non-IgE, FceRI
Foods, venoms, Dextran,
latex, drugs contaminants

in heparin

Other Physical
Drugs Exercise,
cold

Fig. 2. Mechanisms inducing human anaphylaxis.
*FceRI receptor: high affinity IgE receptor,

Table 4. Various allergens from venomous insects

e S=0| 9
Sl wees Sxi 2y 2 =io]
Pohspolipase A2 15,800 10-12% - -
. 31,000
Phospholipase A1B 37.000 - 10—-25 -
Phospholipase A1B 28,200 - - 10—12¢
Hyaluronidase ig 888 1-2 1.5-5 +/—
Acid Phosphates 98,000 1 - a
Antigen 5 22-25,000 - 15—-40 -
Antigen C 102,000 a - -
V mac 1 97,000 — 1 —
V mac 3 39,000 - a -
Solenopsis 1 35,000 - - 5—1c
Solenopsis 1T 26,000 - - 3c
Solenopsis IV 14,000 — - 1-1.5¢
Melittin 2,800 4,-60 - -
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eE F 2-14AT ASEE 555
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HHE 202 eSE = oiFEe] FaloAlx
AR vIEsto] Ay S| SRIE]
o 24 oF 15-30% o= AAEX
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FEIL ok, oheret Al AlE
Az Arel MlZAVE 5o gtk
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4391 IRINESEE ofu e}t HANRST; U
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UL B3] Ho
184 =S ¥ 4= ok
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2.8 mg/kgo|tHV, o]& 7]F2& 60 kg A2l
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3] e &= &7o] Y 0.3 mgolztal F43s
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°oF 560%]7} Hch. &, 60 kg 4212l 1007 % 50
H& AP Sk sting?] 3= 5603 0]k,
o|o} T2 ALPIHS §3l Table 52 1 sting &
B9 8L V|0 R HAF & LDsooll ot
550 &5 oo sfEsh= sting?] SlE UE
d 5 ek oI S01 10kg ofglo]of thet LDso
o] F=8F2 28 mgo]iL sting G B59] Yo
0.3 mg¥ 79 °F 933], 0.154 7 °F 18637}
LDso9| sting 8147}k Hep#0-47,
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A B=9] ARl dig LDso7b 45 o]
2 of7|4= s=0] ofd el Abrell thigt LDso7t &
|E|QUT), Table 6olAA" &319] Al 1]5HFo]
o] I3t LDsp= ALD(approximate lethal dose,
A 02 ARAAA 158 o] e B4

of Hgt 54 ALD:= 1.86 mg/kge] Hrh. & &

= 0.3 mgE IRT

APRS QEd) 42 Q) gako

o= T

ool

o

St Z-Zo] digk 60 kg AJele]
1.86 mg/kg x 60

kge|E=2 oF 112 mgoltt, F Hof 539
3142 103] AL o) HED—based MOS:= 37
2 oA S5 FENEAS 7HA 3 W 1o

Aol E4E R
s,

¥ 0.3 mg Bl 14 & vf w3t
kg Folrt. olF 71ZoR 19 103] sjste] %
chlets gl e T £ S

QJEAIE o] QA BEo] eky27) )

7Fs/dol e TR 2

A7} BRY ojte] Wselelan @ 4 sl
FHRWL AU Aol gort Ho 5

4 dzxd &9 FHY 5= /\}Xﬂ olu] £4l
(apitoxin)©] 7HdtE]o] AEoJeREQH A o] 23
SRI=o] Y YoM BEFAF A =T Al
9t} 2Abel 2JEhA 101tﬂ94 ZEE Aol
A =4 FARE 29 7SS, 54 55, T 5
o] Hzk9o] YA ATHY. Etﬂ— 2011¥ o= o] &
Solg 287} RuE Aot dA7tA) W &
=9 dedl 4 = IR o2 tgdF 9
AR 22 ofujEAlef R Aol tigh ¥
Aukg-o] Solg/d W WY Yclew FAES
o}, ol obfte] HAREY S48 AAlstl e oF
22FE S Bl BT Holuleo o

2= o
=2 T —
o opLt@EAe] Fl5AE WA S gichs 2

2 ofujgict

2. A=(snake venom)

A0 BEh e E1h 9 Fule] Kolzh An E

Table 5. The number of honey bee stings based on body weight and bees secretes

==2| ol [T LDso (A S

A= (Kg) LDso (8582 mg)
0.3 mg venom 0.15 mg venom
10 28 93.33 186.67
20 56 186.67 373.33
30 84 280 560
40 112 373.33 746,67
50 140 466.67 933.33
60 168 560 1120
70 196 653,33 1306.67
80 224 746.67 1493.33
90 252 840 1680
10 280 933.33 1866.67
110 308 1026.67 2063.33
120 336 1120 2240

Table 6. Safety classification of bee venom based on human equivalence dose—based therapeutic index

A2t LDso ALD =X ALD ALDS]| theoretical QUAEO HED—based Class
(ma/ka) Nz B (mg/kg) HED (mg/60 kg) z1 22k (mg) MOS
2.8 15 1.86 112 3 37 3
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Table 7. Main Enzymes of Snake Venom

ulo] B)Auto] g oAl £Z23lx| o} HAle| 7]olst

t}, 28y viperid venomi} elapid venomol 2]t
Kpo] He¥sbA| TR0l YetA] 9k Abs A

o] ¥MYEIAY FAlo] sl |= 9D Elapid
snake> Z7]7} 18 cm® Drysdalia $5E 6 m<l
King CobraZlA| tiefstm ofxlol, Fol|e|7}, &g
F B A= Aol WA, Viperid snake &
Z, ol slelo], B B[ SAHP)
(1) Tl E= G4 ARS] o] QlofA] tiEEE
Aol THHEE F57 SHA 37 EA]7 24l
=T Qlek, o5 whilE e AFEAT} gAY Tl

J%o

w3l maeh 22 FEAe) vy saw MH
FHcp0-959) - Hzleo] 13-150 KDagl S H4

+= viperid venome——] 80—90%, elapid venom2]
25—70% AE=Z AR Al 2o G4k

24 2= SAH 712

Oxydoreductases dehydrogenase lactate Elapidae
L—amino—acid oxidase All species
Catalase All species

Transferases Alanine amino transferase

Hydrolases Phospholipase A2 All species
Lysophospholipase Elapidae, Viperidae
Acetylcholinesterase Elapidae

Alkaline phosphatase

Bothrops atrox

Acid phosphatase

Deinagkistrodon acutus

5'—Nucleotidase All species
Phosphodiesterase All species
Deoxyribonuclease All species
Ribonuclease 1 All species
Adenosine triphosphatase All species
Amylase All species
Hyaluronidase All species
NAD—Nucleotidase All species
Kininogenase Viperidae

Factor—X activator

Viperidae, Crotalinae

Heparinase

Crotalinae

a—Fibrinogenase

Viperidae, Crotalinae

B—Fibrinogenase

Viperidae, Crotalinae

a—p—Fibrinogenase

Bitis gabonica

Fibrinolytic enzyme Crotalinae
Prothrombin activator Crotalinae
Collagenase Viperidae
Elastase Viperidae

Lyases

Glucosamine ammonium lyase
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Table 73} o™ digestive hydrolases, L—amino

acid oxidase, phospholipases, thrombin—like

pro—coagulant, kallikrein—like serine pro—

teases, ¥ Wy xZ]|9] &4

inases(hemorrhagins) So] Q.

ZYFE = AaAY ofuieqlo R HAE AT

=717} 2L ZARRFo] 5-10 KDall E2gE= =

4= Table 83 Zo] AlZ&a A=At AAS
NAEL Fo| ek,

o1

metalloprote—

5 A

2) =1

AL

AAES  AM=Q AL elapid venomo] ZA)5}

= neurotoxin®} viperid venomo] &&3s

hemotoxin® 2 FEETH Al=2] AAEA
BAGEAo o3t AHAT} Al e gl o

oF, AlEAE ol A il A1
acetylcholine2 Al7ZA|xZuro] &%

7(

9] (action

ps

AR AA A A AIZRE AIBAIE AR
AlYA Eog HujElth Actylcholine2 AW
T AN 4=8A ol Artsto] AlEAE AZA
320l Al=5HA H, ©]% acetylcholine Al
S AAANES] Tl £AY5}= acetylcholineste—
rase®] 9J&l choline & Z3}E]o] AJMAA A1
Az AFdEt olel o] actylcholineof
off AZAIE Ate] AFE7E wehEe= 2 FA Al
AARRL S, AREO] 417

of P Sl =4S IRl oA 61702
ERE WA AAAEe) uh] &
A5H= acetylcholinesteraseS wu3le] =4
A7A NN AL AR Acetylcholi—
nestrase’} T EH 4839 acetylcholine¢]
SeE] ek AW o ZABAL 48]
AT Az A&AQ A o] o] FolAA €
. 0]@} ZHo| actylcholine®] acetylcholinesterase

o 23] cholineo. & Ha|E]x] 9kl 2840 At

AEAL

SREIREE

fasciculine A]

J;

potential) Watel ol2o] f-jol s Aol G Fee ZeE 5 gl A Aol St

Table 8. Various polypeptide of snake venom and toxicity
=AER sig=A

o—neurotoxins o—Bungarotoxin, a—toxin, erabutoxin, cobratoxin, fasciculin
f—neurotoxins Notexin, ammodytoxin, f—Bungarotoxin, crotoxin, taipoxin
k—Toxins k—Toxin
Wlﬂjéirldrotoxins Dendrotoxin, toxins I and K
Cardiotoxins y—Toxin, cardiotoxin, cytotoxin
Myotoxins Myotoxin—a, crotamine
Sarafotoxins Sarafotoxins a, b, and ¢
Hemorrhagins Phospholipase Az, mucrotoxin A, hemorrhagic toxins a, b, ¢, HT1, HT2
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Fig. 3. Neurotoxic mechanisms of various kind of elapid venom on cholinergic nerve system
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olF= ARt AFpHog o]9] o]Fo] girk
H AFASTE AEA & AN ERS AW A
o] o]FoR]A]| 0}74] Ew AuHIE sk =
t} E o= AAHEAQ] g—neurotoxind acetyl—
choline} 7+ o LE B35 AlAEAS ouksic)
Fig. 34¥ acetycholine2 A|HAR AlAA| 3z
Al EHlE]o] AHAT AZJAES] dlol] EAfsh=
F8A ol Agete] ARE HgshA Heh A9
A 74E42] a—neurotoxine AWH *174"1]T-9]
280 Avslo] acetylcholine? 3E& =
sHA| Hrt, o]t Ak F3zta) AlZuiHlE
kA Fl,

(2) 854 A=) viperid venomo] €549 R
= AR, E5a4s A5 gaste] &8
A/ (hemolysis) T BAEIE %Efﬂt‘r“)“)'%)

AEa AR EAE A BEgh Bl A%
to] ESAI2Y] EiEaS festo] A2y 52
Fafigich, o= AHls= EF2IsHA sho] A=
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> gl

(3)
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Table 9. LDsp for snake venoms from various species

3) LDsoxt QF%A

AM59) LDso Table 934 U]-O -

0.01 mg/kgollA] 0.5 mg/kg 4%

714 EAo] 7t

=
Ay

ofof| sl

o= gg_o]ﬂ oql—/]_Gf) 70)

Z29] D5 Pseudonaja textilis

] 0.01 mg/kgolt}, nh9-29] LDso= H}E&i Ab
O] AFLE &udt 4= Q= Q8RS A= S
& B 4 gk

HA, LDso>

&2 |

Solgl lze} 50%
= mA Aot neba A 1219

© GRS HET Banol gtk HAgue )

At F 1 71A19 AAE Usidle 895
e}, o5 flal vk-A9] LDso?l 0.01 mg/kgE v~
2 ALDZ 4REs17] HeHAl4> 162 Ui uhes 5
A ALDE 0.0066 mg/kgo] ¥t} & upgAo] Apgt
< 2T 4 Q= HAEFE 0.0066 mg/kgo] Hrt,

S B3 orAA

A ey
A Gt 4

ALDZ v }e}

uhe-29] ALDE o8] Aol ALDE AkEdhs 2

2 theoretical HED(human equivalence dose,

o]

Als7Hg=doletal dh=t| ol= animal dose(mg/kg) x
(animal km/human km)& o]gs}e] ALlshc}-0.7,
w2bA 0.0066 mg/kg x (3/37)& 0.00054 mg/kg
ol oli= 60 kg AT AFEE AFYSHA T 5= U=
S0 Al ALD= 0.0324 mg/60 kgol Hch 1

2} Table 1043 AHSo] that QGRS Shlg

_1

Fod=
LDso mg/kg LDso mg/kg
B(species) =450 HHEO] I|oHF0d I|SHE 0
Oxyuranus microlepidotus 0.03
Acanthophis antarcticus 0.25 0.50 0.40
Notechis scutatus 0.04 0.18 0.12
Pseudonaja textilis 0.01 0.25 0.05
Pseudechis porphyriacus 0.50 2.00 2.52
Dendroaspis polyepis 0.25 0.28
Enhydrina schistosa 0.12 0.13 0.15 0.17
Daboia (Vipera) russelli 0.08 4.75
Ophiophagus hannah 1.7 1.8

Table 10. Safety classification of venom(Pseudonaja textilis) based on human equivalence dose—based therapeutic index

ORA =2Z2k9| ALD =& ALD Km factor ALD2| theoretical QUAIEX] HED—based Class
LDso el | (mg/kg) | (animal/human)| HED (mg/60 kg) | =1 E2Kmg) MOS
0.01 mg/kg 1.5 0.0066 3/37 0.0324 - -
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ooz fRlEth 3 Bele AoR A
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Jhla 258 Axslo] gt AT oHoR §4
21 e e qurtE] e FSARE (Mylabris
cichorii Linne), Z3718] ®v WX (Mylabris
phalerata Pallas), &Y 7}2|(Epicauta gorhami
Marseul) £0] Qt}?. o]5 3o =&z oJ2oL} 7}t

2ol AHslo] Wk 5 Azxwo] olgHgi)

1) F2 4

HI

v o] RO Wy AR cantharidin 1-2%,
fat 12%, 4=A], formic acid S22 JAElo] 9o
cantharidine] EA& oF7|3t= Al EZo|t},
Cantharidin®] 4412 Fig. 49} 2] CioHi040]H
terpenoid®] QEo|t}? WAHY| I cantharidin 3+
& Foll we 2ko)7F IRt 0.2 mgoflA] 0.7 mg =
FO|R |9 Epicauta immaculata 4.8 mg HE7HA|
Fpslol ok, Ee AR o] o Be §
cantharidino] Zg=lo] e},

6H30

Fig. 4. Molecular structure of cantharidin
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tharidin 35 Ajsz0to} 2J-RE-S 47| F3}s)
of AR F5Hct. AR F5H cantharidin
2 TZ O] opu|iciks AASH= peptide A3
HAdsk= 84291 serine proteaseiH]E ZZIAIZ]
T} Serine proteaser= AIEZEZ Yo EAsk=

LA rL}(desmosomal plaque), AlZet ANz AF
0|9 RO fxES SiAAXILE, AHHoR Al
Z7F A7 AdEs AlEEeE fEEw T

ol BYS fUSHA HrF ),

(2) 5%

O A7l : Cantharidin 175 mge 413 3 A9
of i B, det Foll A FF, A= Ao]
AEAEE FE Aro] FAlo] fEEgi) E
ot B5 553 4] #gslet el Ao 54
& Z7MA 87 71l Qg AApE Rk i

®@ H|'=MA7|A| - Cantharidin®] thFEZQl =A4& Al
R w2 § AN S8 dnE f

ol
FlF
E

d
o:

= HIESH SERNASS

Zog Folg e}

: Cantharidin =& & A1%F] FAmo]

Mu}. 53l vl 3197k Bt e 4

Ha cantharidin‘ﬂ] ola] grE 1dEe
ZAglh Ea 43
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ofs

rr
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é

S e

@
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oo
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2

o %2

> e rlo
.
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AR Ao] Belsglir
e Ao %
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L serine protease E4de) 7]21
xé%lﬂj(ﬁ),fﬂl ,82) .

Cantharidine serine protease &S Lol
S48 Uehed] o)z dlste] 2AelA Al 457t
Arle Aesks Tle ol Ablet A9FY 5

% A Slo 0] e et o
st ogtkd 280 guF =HojA Qkdst AASHA
AEolo wit), O HIASES Sld) B
o] LDy olgatg o0 ¥ o] cantharidin®
Abgoll thet LDso7} 4% 0] ez 7= T
o] ohje} Aol e LDt S-85I5ek. Aletel 4]
Foll gt cantharidin® LDso2 0.5 mg/kgl 2




A= 9o oF 10 mge AFE o AP} 2=
A HA ol ATE Zesh= Aos FHET Qo8
Shy Aol QlojA] WO H85ES 10 mgl R 4
37 It} HEHO| cantharidin®] oF 2% &% 9
& Aol Ale] AF o] tht cantharidin®] LD50

7} 0.5 mg/kgolehs & 7|22 & o vkxo| tfgt
LDso> 0.5 mg/kg x 50 =25 mg/kgo] €}, °ol&
o]-g-5to] Table 1104147 RHES] HED—based MOS
(human equivalency—based margin of safety : ¢l
AS7HH—2A HHA)E £ HHAEF] A0
ZRsShe00, ol B3t ARe] £ ALDE A
Al 22 Yol RER 0,025 g/kg x 2=0,0125 g/kg
o] F}. ol T 60 kg AFORE FIPS G
ALDE 0.750)2 2 HiH o] JAFEo|Z 1858 0.01g
o2 AP off HED—based MOSE 75010 SFHA
S3L Class 47} S}, webA oF 2% canthar1d1n0]
e RS 60 kg 2l 0.01gS Foisidle 7
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4) BIGO| o|Z Al

%37}7} 7Fsgt @%XHO]E}.

TR 20134 HigtRtefelal= AlrolefEebd Al &

ARl o dlojal g EA AldEA W iAol o

ol 3HE HEE F-gof o3k ojgAlal 8ol

(1) ¥kxof oJ3h APYALAL : BER 4 TgollA 5g4 485
ZASto] FofRlt Auh APYE St iR
4.7¢9l cantharidin®] 90mgo] &= o] it}
ol AlghollAl AxFeR 283 10mge] 987t
ey,

(2) digretejstgs]e] 24 [ gk 13] 1.5g WA 2g
o 4% 91As) E4ste] ZAEe] drkn 4y
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NS 2R =4 el

L
P'E

[e]
>~

Elo} 9l7] wjEo] Aol AAjem 8% 10
mg®] 4¥j7} Fr},

4, 2Z(Scolopendrid Venom)

A= eFolghs olFo® hdoA e Bt A
goto] gkom AlsEzAole asol el AlwEo]
Utk oA s Sl @32 tEEY Avl+
2 23 7F0] lom oA AR 23S iR
2o w3 LXY|(Scolopendra subspinipes
mutilans) 2.2 °F 95%7} o8& Ut} F o] =&
mejto] gl 2709 oFE(maxilla) Al 19H5oll §L
on o]ejolie Fiet mejo] 7|Ho e o] AR
ZAYFHD,

1) TE8E

& Z=(A|H|5, Scolopendrid Venom)2]

£ benzoic alkaloid$! scolopendrine®} 748 ??l
I =4 suko] Znf 9J%ke = serotonin
phospholipase A, AASATHHZA gl *ﬂ:‘a%ﬁﬂi
QTP - w3 phospholipids, chole—

sterol, free fatty acids, triglycerides, cholestero

o_>|:
o

OPO
e o

o ox o

cytolysin®]

esters, squalene®] A|WAEI} enzymes esterase,
acid, alkaline phosphatase, amino acid naphthy—

lamidase 5% Scolopendra morsitans 9|4 E1=
041:1_87),90)
AR .

2 =8 H Yy &Y
AfleA =2 ARt S5 71 22|a 71

WRHA Fo| FHEETE Aol 28 F2 AR
ejolla] 74 Aol ARl EE]ar 29417 Fof
APGALIL Qlofli= ofz] itk Ty 29| Fof <
off def|=7] Whgof o3t opfHEAlA 57} ZefE
I U

Table 11. Safety classification of cantharidin based on human equivalence dose—based therapeutic index

AIZHO| [ Dso ALD =X ALD | ALDCQ| theoretical QIArE O HED—based Class
(9/kg) TEtA 4 (9/kg) HED (g/60 kg) Z1 82Ko) MOS
0.025 2 0.0125 0.75 0.01 75 4
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Table 12. LDsp for venoms from various species of centipede
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1. ol Topo] 5A10) 5 ZuolA AR o

il
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Wk, ARS8l 232 AP35l a—neurotoxin,
B—neurotoxin¥} A=4¢] cardiotoxic protein

ﬂ

o] Za|HE|EE E3)] =Z3} T Ao 227 9]
‘ﬂg & Rtk ‘ﬂ}m‘oﬂ HER O] 542 &%
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2 peptide 2SS Xﬂ‘%o}% a42] serine
protease HHIE EXIsle] HAEIAE H]Es}

g

(oo

PNE(S Fo{d= OFRA0| TSt LDso (mg/kg)
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Table 13. Safety classification of Scolopendrid Venom based on human equivalence dose—based therapeutic index

oxmo| z2 | Eo LDso ALD | =X ALD| Km factor |ALDQ| theoretical| UAMEOC | HED—based e
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colopenara | am | 0935 | 1.5 | 0.156 3/37 0.75 1 0.75 |

subspinipes
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