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ABSTRACT

The purpose of this study was to investigate sub-chronic toxicity of scolopendrid pharmacopuncture in
mouse and method of increasing output of scolopendrid pharmacopuncture.

In order to prove the clinical safety of scolopendrid pharmacopuncture during 90 days, We have
observed the physical reaction(side effect) and clinical pathology test after scolopendrid pharmacopunc-
ture treatment and investigated method of increasing Output of scolopendrid pharmacopuncture for
90%, 80%, 70% ethanol.

In subchronic toxicity test, there was no significant sign in clinical sign, opthalmological values, body
weights, hematological values and urinalysis values. And we could see that food consumptions and
water consumptions increased significantly, albumin, triglycerides, GPT in blood chemical values and
Liver, Testis(right) in organ weights changed significantly in some groups, compared with those in the
S1 group. But these changes were observed within the scope of physiology. So there was no sign of tox-
ication in subchronic toxicity test, and we can tell that NOAEL(No Observed Adverse Effect Level) is
above 0.286mg/kg/day. And 70% ethanol solution of scolopendrid was yielded the most amount of sub-
stance.

This study demonstrates that scolopendrid pharmacopuncture is to treatment of safety for a long time
and we can obtain much amount from 70% ethanol solution of scolopendrid.
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Scheme 1. Manufacturing process of Scolopendrid phar-

macopuncture
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Table 1. Mortality and Clinical signs of mice with injected SP
for 13 weeks

Group I[Dose Level Mortality % Signs
ug/kg/day) (dead/total N)

SP-R1 0 0(0/8) NAD

SP-R2 100 0(0/8) NAD

SP-R3 500 0(0/8) NAD

SP-R4 1000 0(0/8) NAD

N : Animal Numbers
NAD : No Abnormality Detected
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Table 2. Body weight of mice with injected SP for 13 weeks (g)

Weeks of treatments

Group/Dose
(ughkg/dayl g 1 2 3 4 5 6 7 8 9 10 11 12 13
SP-R1 Mean. 28.1 31.6 350 39.0 39.9 416 405 418 420 438 449 461 461 458
(00 SE 065 042 088 1.14 149 174 125 152 143 149 213 2.08 219 2.83
NN 8 8 8 8 8 8 8 8 8 8 8 8 8 8
SP-R2 Mean. 27.9 31.8 356 384 40.1 405 41.6 420 425 43.1 445 456 448 449
(1000 SE 065 035 040 086 098 090 081 090 1.14 096 129 112 1.16 192
NN 8 8 8 8 8 8 8 8 8 8 8 8 8 8
SP-R3 Mean. 28.1 321 360 394 40.6 415 42.0 428 43.8 4h4 449 458 456  45.6
(500) S.E. 062 049 083 119 135 173 177 170 215 18 170 178 1.75 256
NN 8 8 8 8 8 8 8 8 8 8 8 8 8 8
SP-R4 Mean. 27.6 31.9 361 384 395 40.9 413 40.1 41.6 433 4h1 445 456  45.6
(10000 S.E. 083 032 043 067 086 074 063 091 109 075 110 103 189 2.06
NN 8 8 8 8 8 8 8 8 8 8 8 8 8 8
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Table 3. Food consumptions of mice with injected SP for 13 weeks(g])
Mean Food Consumption(g/mice/day) during Week
" 12 13

8 9 10
6.4 55 5.7 5.7
0.71  0.29

8 8

6 7

5.2 7.1

0.17 0.98
8 8

5.8
0.41  0.41
8 8 8
5.4 5.8 5.9 6.0
0.32 045 050 0.54
8 8 8
5.9 6.0 6.1

0.43  0.47
6

6.4

2 8 4 5
6.0 7.1 6.3 5.1
0.26 0.00 0.10 0.29 0.43
8 8 8
SP-R2 Mean. 5.8 6.3 6.0 5.7
039 020 039 021 051 0.13
8 8

(1000  S.E 0.59
N. 8 8 8 8 8 8

6.1 6.0 6.0 6.5 6.4 5.8 53 5.9 6.9
0.47 0.02 039 0.76

SP-R3 Mean.
(5000 S.E. 059 043 027 045 0.20
N. 6 6 6 6 6 6 6 6 6 6
58 65 53 72 68 60 63 62
0.45 0.62 0.62 0.9

6.5 6.1
0.47 0.13 1.01  0.76
8 8 8

(1000) S.E. 0.70 0.43 0.16
N. 8 8 8 8 8 8 8 8

*, significantly different from values of SP-R1 group at P { 0.05.

Group/Dose
(ug/kg/day) 1

5.8 5.9

0.56  0.41
8 8
5.9 5.9

SP-R1  Mean.
(0) S.E
N.

5.4 5.7 6.3

0.38 0.69
8 8
5.6
0.33 0.35
6 6

8

6.7 5.9

050 0.1
8 8

SP-R4  Mean.

Table 4. Water consumptions of mice with injected SP for 13 weeks(ml)
12 13

Mean Water Consumption (ml/mice/day) during Week
9 10 1"
8.2 5.4 11.5 6.5 8.3 8.6
1.42 002 285 0.75 0.48 0.46
8 8 8 8 8
4.3 9.1 6.3 6.8 8.2
0.13  1.96 0.14
8 8
4.9 8.5

8

4 5 6 7
9.9 9.0
0.12  0.61
8 8 8
1.7 8.9 7.5 12.0

0.69 0.88 0.63
8 8

Group/Dose
(ug/kg/day) 1

14.5
0.85
8
135 126
0.47 0.46
8 8
9.8 12.3*

2 3
13.7 13.0

098 1.1
8 8

9.3 5.2
1.61 036
8 8

SP-R1 Mean.
(0) S.E
N.

53 6.6
0.27 0.66
8 8

0.94 0.82
8 8 8
8.8 8.5
0.13

SP-R2 Mean.
(1000 S.E. 0.8
N. 8 8
13.8  11.8
049 095 1.40 1.05

8 8 8 8
14.5 11.8 9.0

6.6
0.79  0.07
8 8 8
8.8 8.9 105 141 15.0%*
159 235 373 1.89
8 8 8

53 7.0
0.17 052 035 1.28

8 8 8

6.8 11.8
1.30 0.85
8 8 8
12.9* 7.5* 8.3
0.42 088 133 1.37
8 8 8 8

SP-R3 Mean.

(5000  S.E.

N.
12.2 9.8

090 1.44 188 1.10
8 8 8 8

SP-R4  Mean.

(1000) S.E.  0.36
N. 8 8

*, *¥* significantly different from values of SP-R1 group at P ( 0.05, P ( 0.01.
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Table 5. Hematological values of mice with injected SP for 13 weeks
Group/Dose WBC RBC Hb HCT MCV MCH MCHC PLT
(ug/kg/day) (K/ul) (M/ul) (g/dU) (%) (fL) (pg) (g/dU) (K/ul)
SP-R1 Mean. 3.2 9.4 12.0 46.5 49.2 12.8 25.6 924.0
(0) S.E 0.58 0.47 1.34 3.47 2.33 1.26 1.52 134.3
N. 8 8 8 8 8 8 8 8
SP-R2 Mean. 3.8 10.9 12.8 51.0 50.4 12.9 25.6 1286.5
(100) S.E. 0.77 1.42 1.29 4.31 2.41 1.36 2.15 360.2
N. 8 8 8 8 8 8 8 8
SP-R3 Mean. 3.6 9.5 12.7 46.6 49.6 13.6 27.2 1059.5
(500) S.E. 0.81 0.42 0.68 1.66 2.50 1.05 0.78 130.5
N. 8 8 8 8 8 8 8 8
SP-R4  Mean. 4.1 9.8 13.2 49.0 50.7 13.7 26.7 870.1
(1000) S.E. 1.02 0.40 0.78 1.69 2.42 1.09 0.95 166.8
N. 8 8 8 8 8 8 8 8
5. EHMBIBIR] AL
dHAYsteHa] HAF 23} Albumin oA R2wk0] =R Dol Blsl 214 A 4sk9em, Triglycerides oA R2
2k R34 -2l QA 578ttt 18] il GPTollA R4wtol 7248 QA 443ttt (Table 6)

Table 6. Blood Chemical values of mice with injected SP for 13 weeks

([;J;;Jkpg//?i(;ij pIgttslln abumin  AC creatinine  BUN  1O@  TOYCergor gy
(g/dl) (g/dU) (g/dU) (mg/dl)  (mg/dl  (mg/dl)  (mg/dl) (U/L) (u/L)

SP-RT Mean. 48 23 1.0 04 2721 1150 1011 1595 513
0 SE 020 008 009 009 205 2127 778 1700 379
N. 8 8 8 8 8 8 8 8 8

SP-R2 Mean. 46 2% 08 04 312 940 1438 2364 79.0
(100} SE 011 007 005 007 118 1052 1104 3646 2187
N. 8 8 8 8 8 8 8 8 8

SP-R3 Mean. 49 22 09 02 270 1188 1446* 1969 723
(00) SE. 020 006 006 005 271 1184 1585 2531 1490
N. 8 8 8 8 8 8 8 8 8

SP-R4 Mean. 5.3 24 038 03 308 1039 938 1521  28.3%
(1000) SE. 015 021 010 007 376 29 1005 1477 357
N. 8 8 8 8 8 8 8 8 8

* ** significantly different from values of SP-R1 group at P { 0.05, P { 0.01.
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Table 7. Urinalysis values of mice with injected SP for 13 weeks
Group/Dose (ug/kg/day) SP-Riw SP-Rap100 SP-Rason SP-Rar000
Animal No. 8 8 8 8
6LU - 3 2 4 4
(Glucose) - 100 > é 4 4
+ 250
negative 3 4 4 4
BIL + s 2 1 2
(Bilirubin) e+ m 1 4 3 2
e+ § 2
negative 1 2
KET -+ t 2 2 1
(Ketone) + 15 3 5 3 4
++ 40 2 3 3 1
1.010 4 2 2 4
G 1.015 2 2
(Specific Gravity) 1.020 2 2 2
1.025 4 2 2
—->=1.030 2
negative 8 8 8 8
-+ intact
BLO -+ lysed
(Blood) + s
++ m
e+ l
5.5
6
6.5 2
oH 7 3 4
7.5 1 2 2
8
8.5 1 1
y=9 4 3 3
PRO o+ t
(Protein) + 30 4 2 4 4
(mg/dU - 100 4 6 4 4
HH »=300
0.2
N URO 1
(Urobilinogen) (E.U./dL) )
NIT - 5 5 6 5
(Nitrite) + 3 3 2 3
- 7 8 7 5
LEU N t
(Leukocytes) * ° ! ! 3
++ m
44 L

o

}ektt. (Table 8)
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Table 8. Opthalmological values of mice with injected SP for 13 weeks

Dose . s
Group ity NO pthalmological examination
SP-R1 0 8 NAD
SP-R2 100 8 NAD
SP-R3 500 8 NAD
SP-R4 1000 8 NAD

N : Animal Numbers
NAD : No Abnormality Detected

4 A7} Liverol Al R2w0] t2HR Dol vlal] Aeigiat doigke] & 2148 Al S71H3lem, Testis 2
RightollA] R4-2 Aohgtet 194 A A4=st8ict. (Table 9,10)

9. Absolute organ weights of mice with injected SP for 13 weeks

Body . Kidney Testis :
Group/Dose weight Liver Lt. Rt Spleen Lt Rt Brain Lung Heart
Wolko/dayl —(g)  (mg)  (mg) (mg) (mg) (mg)  (mg)  (mg)  (mg) (mg)

SP-R1 Mean. 458 1906.6  337.1 322.7 118.2 139.5 134.3 503.8 203.3 184.4

(0) S.E 2.83 52.71 36.45 39.51 11.95 6.71 5.82 13.77 17.61 21.12
N. 8 8 8 8 8 8 8 8 8 8

SP-R2 Mean. 44.9  2264.2** 3223 302.6 115.0 137.3 127.3 508.5 208.2 192.5

(100) S.E. 1.92 83.49 26.23 27.69 10.76 9.66 8.80 16.93 19.20 21.18
N. 8 8 8 8 8 8 8 8 8 8

SP-R3 Mean. 456 1996.6  321.5 298.8 123.5 135.0 129.2 507.1 211.2 1911

(500) S.E. 2.56 70.86 30.64 24.42 11.33 8.69 4.56 7.27 17.51 23.18
N. 8 8 8 8 8 8 8 8 8 8

SP-R4 Mean. 456 1854.0 3235 317.0 131.0 125.1 119.8* 498.3 203.1 185.0

(1000) S.E. 2.06 136.82  32.22 33.23 15.23 3.46 4.22 16.31 13.79 16.79
N. 8 8 8 8 8 8 8 8 8 8

*, ** significantly different from values of SP-R1 group at P { 0.05, P € 0.01.

Table 10. Relative organ weights of mice with injected SP for 13 weeks

Body . Kidney Testis .
Group/Dose weight Liver Lt. Rt Spleen Lt. Rt Brain Lung Heart
lugho/day) o) o 6 0 R (% (%)

SP-R1 Mean. 458 4.26 0.73 0.69 0.26 0.31 0.30 1.12 0.44 0.40
(0) S.E 2.83 0.27 0.04 0.05 0.02 0.02 0.02 0.05 0.02 0.02

N. 8 8 8 8 8 8 8 8 8 8
SP-R2 Mean. 449 5.09* 0.71 0.67 0.25 0.31 0.28 1.14 0.46 0.42
(1000  S.E 1.92 0.25 0.04 0.04 0.02 0.02 0.01 0.05 0.03 0.03
N 8 8 8 8 8 8 8 8 8 8
SP-R3 Mean.  45.6 4.45 0.70 0.65 0.27 0.30 0.29 1.13 0.46 0.41
(5000  S.E. 2.56 0.28 0.03 0.02 0.01 0.02 0.01 0.06 0.02 0.03
N. 8 8 8 8 8 8 8 8 8 8
SP-R4 Mean. 456 4.13 0.70 0.69 0.29 0.28 0.27 1.10 0.44 0.40
(10000  S.E. 2.06 0.35 0.05 0.05 0.03 0.01 0.01 0.03 0.02 0.03
N. 8 8 8 8 8 8 8 8 8 8

*, significantly different from values of SP-R1 group at P{ 0.05,




9. 0EIE &Y 2T MEY

90%9] ot Mol A FEE]= At 80% 9] oflghe
FHA &= &, 70%2 25 FS A= v
8li= AEZ Lowry AssayH2 o835ttt Al & 25
o} 10g/500ml = 1707t wkabglar 23]o]] A z18s)
Aot 12 AFZA T A= 80% 2 ollghE 8o A
6.20mg/g= 7P W2 FO| eyFEEC] AEHNL
Ao gatolon thEo& 70%9] ofeh& ol A
6.05mg/g Rl A EO R 90% 2] o e oA =
5.85mg/g® 7P A2 o] HEFS Holrh 24 A+
Ao A= Hokgls sml-g oA HEE 3¢ 70%
9] ofjeke- gNof A 0.207mg/mlZ 7H W o] oF
FE2E HEEHAL 4302 80%2] ofghoA
0.141mg/ml %3 wpxEto 2 90% 2] &A=
0.102mg/ml& 7 22 o] &S 2t wehA
SFoRR NS FE7] Q3 2ACRE T0%0l4 FZE5)
= A 70%, 80% F7HANA FEdH= o] viekA]st
thal Azt 234 A7 7P B S5ml o) §H oA
E319710] 1 Axte] gt B4 A= ert 71 e,

ol 182 e FEUIt S5k 7] §Ho|aL 1Y &
SN O] AplofTt, Al7to] AldE g A9 RISIES 7HA]
Q= Zog Hol ZEE wyto] o] Aop g Zog Wl
o}, whebA 3A7F wEbE o= 24 3UE et X&H2]

=

wyto] WAT A0 Holk We] QPOPYRLS S
al7] 1A AHE BEAL4E ZEeo] W8] ol

£ AoR AlmEry 7P w2 AREE A7) flsliAe
70%NA LEHAIZE A 3ol A BAl= 17HEoHE ¢
gk & wykete] FEsHAY 1k oF
70% 9] olg-Zol wRksto] &= W= A7k 4= Q)
ou A ol AFAIE BEAE T uf 70%°lA 71
Qe Eet WRkAI w7} 7 A Y Ao & AR E
e g AL 2% 57% ol w HAEAY o] E
B2 105-107C oA 5-6A17F9] AR 54| ghes s
of & Zlo= AlmHtt W AYE b AL(50C)

ke sh Aol Hhgralslet,

Figure 1. Scolopendrid solution for 90%, 80%, 70% ethanol before
experiment

Figure 2. Scolopendrid solution for 90%, 80%, 70% ethanol after 1 month

Figure 3. 90% ethanol solution of scolopendrid after 1 month

Figure 4. 80% ethanol solution of scolopendrid after 1 month

Figure 5. 70% ethanol solution of scolopendrid after 1 month

ARl AR B 80%2F 70% 1A 90% Ht H A3
Lo gr2 Holth E3 80%9t 70%0l41= Eoldt A
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Figure 6. Scolopendrid extract for 90%, 80%, 70% ethanol after freez-
ing dryness

o.,>:I:I
(o]

l

2 o4 7P 7EmoR AT Yep, iy

T, ok, ofuby, Y S0 78
= 4
=

f
i
X,

>

oot
rlo

o o] iR SAAIEY 717t iHE Ao ®

T3] E= 24 A7F ool 423] Fofsh= AlHS st
, R g A, ofid2 dhdolA A d A=,
32 A G o olA] Als= 89 tiFatoll 24wt
HEo] 5k AlHS TR,

AAEE 7 7]9-(Organization for Economic
Cooperation and Development; OECD) & $1¢13]
= B8E8E ol 249 ©d8wS TARtol| Folst
Atk 24A17F Yol o 8-S Fold off dojub= S22
IRl A oPeiar Qlar, ophy =449 Ao Wi =
gho] Hal Ql7|= shARE vl= = HsHed(National
Academy of Science; NAS) 7H3E2 “MA-67]¢L<]
717t HAH 02 vhEste] k2d ujo] BR8-S Ut
517] Il arQbE Al ol2kar A ofrstar gk, 29
OECD A2 ofgA & o7 W& AlE olet
L gofstar glom® olf F& O 10% 71419 =&

L H&oro i fo

N
.
)

2 WE olghy EAolety FECp,

stofalol i TR AMGE
A guEN Fo| fRE thrglon] HHa 4
B3 GOPNY 5 - RAE-2 HA 4 ot 1
oobES mYE WE BBBAY PN 45 AR
7] SlaAlE HEEA] BAAFo] WA ARolnE Flop
E3 AA R QY A7t s gk

Ftol g Aol T8-S ha Qi oFI AN Flok
ARG ABY AFom Agoks Ao &4 Tl
AellA] A, Fdsto] el Fawo] ofRe Felte
24 o) 87} Fore] Ag-L Wayste] N2 g ek 3
dstilz)7] Sl AR asel s, slopg Bejsfaty
HpoE Helsta Sotshe 1 Alelie] WAs W
o ESol e AT BgIE AL AR Forsi
7ol WFEA] QPAA] FAlEolok ek, uhebd gob
Alo] QPag AnkE 2hash] Sl eFaAe] that o
A A77h 9hEA) Aawojof gk,

AUl ANAHQ) BAGOR P AU FBY

f

off &= 3L, 107te] o2 R A1 £ ofl &

gl

& RHgo] £t #80l S gou 582 gad AE
2 ol shlek”, ®gk Ve 39 F55 AlA
sto] ARGSHH A5, 2dAgo] SiE S4dHNA
4800mg/kg= A7 Aol 549 fods AT
&> glkaL skgict,

ojfRt & - FAEE WA A YAl 2
LFL 2=l EARAY 7, F, vIE AASH AN
SP, @3 of TR Aol 7, £, vl E AR -
TrepRlete)e] Aol A KiEFEHOR FE3810 o
nEEA 5 T HAR 5 UHlE 8o 2 ¥
B2 HAsEIT70.03gS 10cc ] Ao A Aol -3 Al
AM Alesl] mize] AdRelu #ael A dA=
QPABITAL & &= Qlr}. By eF0] xR {5

ol wet v 2ok AR nBEZIAL 2§
ARl As bRk SRIShAR, FA SAAT A




LDxA1819] 749 30mg/kg 0.2 Folahe uf Apat A
Zh AR Qokom Ak B4 W Aol QoA
F8 F5 Wl Uehb gkt YAelA] 250k

}\]/\HPO g]-x]._,] ‘6‘-]0]-]6‘]—?(‘] 7—1}\]- L1—7]—‘0: 7\5]/\}'
A, A 47, 2 A BN BE ol gl

O AKX
Ao|Z molx] te-S Busgon] P1e ogerl

o] Hep G2 A|2£2} 1929 A|3E, Peritoneal macroph-
age 2] AIEZ=A7} nitric oxide Aol 2A G v]H]
A etk Harsto] @ Fokz]o] A sttt W

17k Sgiet,

o}, Ay - et el vt 5o Qlst
e Uehe ¢ glok. T1B R R opik g SAAHES 5
A& Frietal M A 7Pt o] Fo12)7] Ao
< M= ishael disl BpFoletal Az ®
Aol A 2*‘*1‘4 ghgo] vlad A7|7F AlSE ks

LEA o

et B4 SYAZOIA NS BB w1
o] APHW e FHEY AE 3, ALFE W
49| =

3t

/82 PEEA] ¢ttH(Table 1-10).
34 S44E l of Z£3tel LD50S &

o,

AR AR R4TOIA 5500, &4 HAFHFS R3+
oA 45, R4FolA 65, 73, 135 1914 Sl= 57t
7b wEE S, FoAgskelE HA A= Albumin ol A
R2% Triglyceridesell Al R2+w, R3<%, GPTel4 R4
ol A Fol A Al Hsbrh Bt A7 574 Aol
A= LiverollAl R2+% Testis 2] RightollA] R4wto] &
oA Qe WapPF Hdnh 2y o] gt Hsk= 1352t
= A 2 AT FeE ofE] e ajlEe] 43 A

W] A7 ke 9L Zesigon, vua gejstal ¥

o/\:_}_' ’E}FHJ ngol ot o=
Auto] -3t sfj4lo] L asty| woltt,

oAke] ATtREE ©FFAE 0. Img/kg, 0.5me/kg,
Img/kgs 135 &<t 23] Folgh Ax 2|11 Fol g
¢l 2mg/kg/week oA Folek Tt £/435H4 Q1 Hst7} §f
Roenz T8 NOAEL; No Observed Adverse
Effect Level) 14 ©@9]=2 2H4sto] )0.286mg/kg/day
o2 HekE,

= HA A2 @ 3ok Al

lD

& S7F el et A+

e 2FoFHL: e HOKEE-Alcohol HH) 0.2 A
23 L3 £ ARSRITE 2Ru 232 Aed of
AEC o B2 e eAs 258 ¢ S AR 7
= oLt e &) 2ot AibdS A7)
AR e Fa ke 4 SEEE EAVEE
e Tt e = Aitgel S 4= ok
I TAN 7P 2AA 2 5 2l 2 105T
~107C, 5-6A17F sl FEws de e /I
Zark Sk, ©iE e 2k 57% o] uf MAHAY
R EEE 105-107 T A 5-6A17+9] 72 31A] e

Eoflof g Ao AbrEr, vhd RS g 4250
C)AES 3= Ao| vAls)et

¥Rz ) Asjop o FEe: ofehE-9] solth |
= 90% 2] oflghZoll A e A Y] FE80] 7P Y
90% 9] olle2-8§Mol| A &5 = gt 80% 9 olleh-&
HolA F=H= &, 710%9] F=5= F= A= H|uwst
+ A9& Lowry AssayH= o853t Al o 257 o
10g/500ml= 17HE7E sl 23]o 24 218)skel
o}, 224 A7 7P H Smle] R4 FE5H7] 9
Z1 Adpo] tfgt #Ao] AlRErt b w2 L Axol
o5t 22 AATo A= FoklE Sml-&AolA A=

H 053¢ 70%9] olet 9“°”°ﬂ/\1 0. 207mg/m1§ 7}
EE dY ey EEol HEH =02 80%2)




36 CHSIRSEEIX| M3 M4=(2008E 128)

ofghEollA 0.141mg/ml AL HFAIEFC 2 90% 2 ofjeh-E
oAM= 0.102mg/ml= 7P 22 Fe A& EArh
e egoRddls FE0h7| Sl =4

F=5h= A% 70%, 80% + 7HA ol Al
HASHaL AZPE 23 A7F 7 B 5mle] 8-
oM F=3tA710ll 1 Aol tieh 240l AFrErt 7
Erh ESE ARIO] Alges 3580 o= AR B

WREHTH= 2433 F9ke] A|421¢] wnte] Hast

TS FE] A Al

|
&
fm
a}
fu
i)
i)
~J
(a]
R
2
>
N
o3
lo
B0}
off
(12
K

jug
I,
>
iy

2. 3o o] Hafl8ek2 0.286mg/kg/day oldoltt,

3. 70%9] ot “18]al 80% 9 oHE wo2 =

2ol Bgket,

4. 90%9] oetZollA F=o] 70%H 80%l Hls)
A @A 3] A 3dt

VI.

1.

8.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

S

- bR, e U R R A ) B

BEEE ©) 821, MEMREE AZESIAL pp.412-413,
1981.

AL, o)74, QFEl Rk, HY

pp.3919-3923, 1998.
| T YR, ol7}ETAY. pp.243-249, 1993
AR, R AR 3AY p.665, 1986.
A dFASE: $25A} pp.297-298, 1973.
ar

shyl o, SolelslgEAl hEA(E), RS

STAE pp.1457-1465, 2000.

EE

B pp.347-348, 1975,
RN A, S=ofEAl. thiddayps, =353
AL pp.404-405,

ool kg A42A19. pp.239-240, 1975.
10.

THT TAE 239 7)o BRE At AeEtE]A.
Vol 6 pp.137-142, 1975.

Sealle MERAE, A& B ERET. 3¢ p.28, 1987.
HF. ASIE (F). QW SIWETAL pp.2345-
2349, 1982.

S, BRER AP EG ChE AlE S AL
pp-135-136, 1992.

THT 239 ofEehE At ArstElAl. Vol 5
pp-22-27, 1977.

453 239 JF, a4, 17 9 =928 wt A
A2 At TSl A=, pp.1-22, 1991.
A/, el thet MEERIUM TakeEol
SHIBE, AdmEEREEnE. 20(9) pp.113-127, 2006.
olHE 9. WAl A wudEgRe] A17EHSE S5l Tl
A 9. A= EseA. 21(2) pp.47-67,
2004.

Ade @ SHed g Al=o] WA o] AR
S5 Aol vxe G tERTElRlA] 21(3)
pp-145-167, 2004.

WFE . WS o8] SFEET AR
WA A HiRteFIstelA). 4(3) pp.47-57, 2002.

W 9. a7 SEHE BuidgEe] Bt
U A A e A 21(5) pp.79-

99, 2004.
A el A|] fsky 24 Ul okolo)
AZEA e AT duhelm skl g,




22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

pp-1-32, 2006.

U, wundEge] Qb dol Tt A, ik A
AR, pp.4-29, 2003.

PRI ATR, o] ofo] QB 7ol Tt Ak
TG, o, WMol tistod) TR EALE, A
184 pp.339-349, 1981

51213] 9|, #EER, A AIYAL pp.1-9, 1993.
Ao, s, 2Ast S8 pp.141-142,
1992.

A. WAllace Hayes #. 4Rt 3% 5/dst-da]e} A
W, EAET 5, pp.15-59, 1998.
National Academy of Sciences(NAS).
Committee for the Revision of NAS
Publication 1138. Principles and procedures
for evaluating the toxicity of household sub-
stances. NAS, Washington, D.C. 1977.

OECD Test Guidelines. Report from the
OECD expert groups on shotr term and long
term toxicity, March 31, 1981.

thgteRRietal. R @ MAlEA(ID). A digteRstal,
pp-13-62, 2000.

Zd=mRrefabeist At detaal, fgeB (). A i
Z. p.1457, 1998.

o]&3]. oAz ol tieh A S-Adietal AHAree
= pp.41-42, 2005.

tigteRdetel. oFdAlAel g8 1). A= Higterd
ShelETH, pp.227, 1997.

P A, adEGERA RAOREBLBSTA. FrdhEs. Vol 8
pp-52-54, 1989.

ARIERE, AU ECEE. FPEIHEEHES p.56, 1989.
TR PO, ARt =4, p.446, 1992.






