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ABSTRACT : The OECD acute toxicity guideline has been revised recently to protect animal welfare. The
GLP authority of the Ministry of Environment, the National Institute for Environmental Research, recom-
mended GLP laboratories in Korea to use the revised acute toxicity guideline. This study was carried out to
optimize newly adopted OECD test guideline 420 (TG 420). Bisphenol A was selected for test chemical. Fol-
lowing TG420, Bisphenol A was classified as class 5/unclassified group. The revised TG 420 was very
effective test in minimizing animal number and classifying chemicals. The method, however, had short-
coming in evaluation of test resulfs statistically because the test had no control group, and the test should
be stopped when animals were dead at the lowest dose or alive at the highest dose. TG 420 required at
least 20 animals to complete the test, but it could result in producing unused animals that need to sacrifice.

Key Words : OECD test guideline 420, Acute oral toxicity, LD;, Rat

LM B

19105 Sudmerson 3} Glenny 7} vl Z#l|2]o}(diptheria)
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A=le] OECDA 1992 test guideline 42022 A=k
vl 9lem, o] Aol BAA 242 Whitehead 5l
2)sle] #71d uv} loh(Whitehead and Curnow, 1992;
Stallard and Whitehead, 1995). Z< Al8$EFE Fo|aL
APEES 28-S Fol8 =Ho| A=HwWA OECDe
A= test guideline 401 FAZETEAAIH S AHAl8l,
19921 A)AF test guideline 4202 2001 A =Z 7§A 3}
1 9IEH(OECD, 2001). F& U85 Al B A|PE
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A4, B EAARAY, TR e B 54
AR, ASEHE 45 5 AIFEIY R Hg FEF AHE
£ AR AHE3 271 Fs=E RS duAEE A
AlgE g, AESE SALEA 2 wet A 14
43E 43l BAYS $YESF slgivh(Annex 1, 2).
E dF-l|r= AlFEA Bisphenol AS A3l 713
% OECD test guideline 420(TG420) A& o] &3} A
SHPEE AEsY] sl £ 975 sl

II. X8 3 ey
1. Alga3

MR TG0 Al 23k, AFEE 23 W8
o= AgEAL A4, &5, Bty BACHA £
), CAS WiE 59 AR} 22 FYAZ AR
2T & A FYAE AR A5, 483 7
A A€l APl Azt go] IFHEF Fof it
E g7 AE AlPEAR Bisphenol AS ARSI
Bisphenol A(CAS No. 80-05-7, CyH, 0= =] A
T2 FoJ3l A3}t LDyol 3,250 mgkgo 2 JEpRIc
(NIOSH, 1999). & d7ellMx o] AldARE 272 /)
e TG420 AdHel wel XY 27 FAge
2000 mg/kg -2 A3}l |AH I ZATHE A EIH.

2. Algay

1) NEEE M

AR TG0/ Fol Jahd A FEES AMEE 52
AE, AFTEANA el vl EetEQ A, A A1
FET, T8 (age), A (sex), TEF TUA 5ol BT W8]
EIFHEZ Hof gk AFTER B AAFE 7h5s
At dub ez gl A=sE B 7 A=Re o =%
stz 8~12F79) 9B A=Z AR ek 3 A
=% A8E e AL 9FE 5 golor ok
o] 9o} B ATolxE E4t Ade] 93 Gl YA
o= 27 8732 o SDAEE vlo|9Al =T}
238 =8l A8l

2) A=A

MAE TG420 AlgWol| W2 A HEE T35
AL2e] elol B FTFYe Ao A ujfo] HA|F oo}
39, AFSAl 5= 2243°C, AdFEE 30~70%, E7]3
= A7FF 12~173], F5E 150~300 Lux, 252 60
dB(A)]3}, H=AdL 1242} F7| 2 2 F oo} sitar
st 2 dFoMz AlHEENA B A glo] FF

3lgem, P =L Alg= AAEl © PMI NUTRITION
INTERNATIONAL, INC. A|F(5L79) ZYPARE I3
o} ARSI T A -2 /EQA] AEg F 4 F
5 W Wizl A ok Wl Z=]EM o
E FAlo]A)e)| Foj-@apHz sule]y FAste] A3l

3) SEFH|

MR TG420 Aol o} A8 552 T2
Aejsted 74 Al E 3iich £3717R2 FHel = 5Y
olAbe] HEF 3}l glEd], ¥ dToME AFEAS F

o1317] Aell 1093k AFAW AloR|ellA F2pAZH.

4 NEEE 7Y

ARY TG Fe wet 2 22 AYPFTEL BT
AZ 120% olUE Awsle oB|AFL-2 5mgkg,
50 mg/kg, 300 mg/kg, 2000 mg/kg F 4744 FeiFEEz
g vl S T, EAEEC R 7F 23 sulely (i) A
H4 55 ) vlFez ZTHE g

5) AEE2F0

AAE TG420 A1l 93hd, AdE=e E=Hql
He) S F313) AP EA ZANE, A FEAL Tz
A FEA Fo 43S T35 AEER ool A%t o
48 7153 Helslow, AlHEAE 7 Alfss DA
W2 JdA3 S0 2 FojE oo} 39, 7} AT A
H APEA L TR F FoiFo]of o} A7 F
of Foh-8ekS [ ml/100g w|Rto|t} gl H9o=
2 ml/100 g7HRE 7Fs3ict. A8 A 784, o
el fAl 522 AN § glon) Ko SAEH
EAL 431 glofo} Ft}. A|FEAe] qbAAde] ¢ivkd,
Fo5l7] Ao AzH o oF et AIHEA Fod= M
g &4 5o ARIHE AHESl D38 E Tt
34307} Brled ol AHEAS vl &
£ 9lo}, 247 7HE 2HEHA] et AR AIPREAS
Fodg Aol HAS s Hed A=) Atole F
o Aol s Bt AAA)F| I ulgne] Aol 34
A7y FoE AAAZIG A F AlFS SR, APE
AL B3} 2177 B B2 AL FFE A¥
2 Fo| & Y== 34X ARE AT, v
12417k AL2E Alghge, AlREAE W] & 4524
A|IZE ol pll= AlHEA Fo7|7hs aejsle] AlRe &
£ FF3k= o] desi B dTeiME AlfEA T
Aol AFFEL s AR, AREALS 4 o
A 52 4m dA3 SF0 3 TRl EF =4
Ble] Fod B A 2ml, &F 2 ml 23] Risle] Fof
AR EEX FEE FUH § F EHE o83l
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25 Agsiden, A1H71L Bt B AE THE

6) OflHIAIE H 2AIE

AAE TG420 Aol 25, dln)A)&ol:= 2 )
H 1AL Fod2E 7 72 @ vy e, 4 R
T A 24771 A RS A8k AREA S Fo
3 & H 14U7 AASHES Fo] glom, duA @A}
2 AR 27| FA3E AR FHeo glut oA
3o 27| AIFEA gt SEg AR} gle
w300 mgkgs & A& Afr ot BAIFY 74 F
5= DA T 3448 ZAE FAlFEIA 8t
Aotk 2 d7elre AlFEAESY LDy} 3,250 mgkg ©]
e SAHEE st 27]Fe132 2000 mgkg 2.
A3, uX 8 §E 3 vlefell 2000 mgkgs T3}
e}, Fol F 24717 Ft B3t Sako] ] ¢lo}
BN 27|54 %E 2000 mgkgS 2 A3 4v)E]e)
AR5 EN 2000 mgkgs TS, 49 F<k AR
v B3 SALE S-S HelA] gel, Smykg &, 50
mg/kg &, 300 mgkg TollE ARFELE T 91,
2000 mg/kg T4 71t 1497 FAs

7) ASMRE 3 AAESE

NAE TG420 Al wet AETES ofle} 22
718& 7HAZ 9SS RS AT 2 HEEHA
ALE sl

7h. &

- o] F A 3082 7 AR Aol 3hd wE
gl

- T F A 24X FTIH R HEASE, AE 44
7b Fe s FOE s B}

- AlEHEAT F 149 F9 Y #AEs.

- AFFESY A A AR g

- AlFTES S, SALE S SA4AE 3l B
£ T3] AV 2AFHE D 14Y TES.

- BAM o] AAEE o] slS W #AE o
i

- B8 AEEE R AAHeR 7158 §4
g},

- AFESES SAUHEe] A&Ed, oS |4d] #F
g},

-AIREES] N, o, £, A, 23], &3], AEA
A, T34, AA 25 A, P5J= Sl M)
o A3

- AlFEEL] A (tremors), 7d ¥ (convulsions),
(salivation), “dA}M(diarthoea), 7] (lethargy), >4 (sleep),
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E4(coma) = T3l HA}

- AlEEo| WA AV AR 28 =
(distressyS ¥ gl.em A7}

- AlRSES AL AFIAY, AFEEEo] A A
RIS A g 753

o Al
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- A sk AAkEA 7153

- Alge] $AE 7R Aol AlREES AFE S
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- Al 3ol AP AlASE T2l disiME S<ehy
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8) AlEZt "oty

AARE TG420 AFHAME dRAEZZE 24132
Ao A7, 7 T L=F AP 1) TR
g AR o] veld w, 2) 1ute] el3}e] FEo| AFE
< o, 3) 2000 mgkg FoIAl EAJUREe] ¢l 9, 4) 5
mg/kg FHA] AFE W] A¥HS TR AHEAS
BrksHA "ot g AT 349 F-F 53 A
uhgo] glod 3 2 ¥ LSRRI T AR Al
S T3, 2918] o)Ade] AlFEe] AFSsId &
A - A LA AL A A FEAL Tl
SAATE oA A "2 ToF Smgkg XA
ARIAFNAM FEol APRE el AAEA AEAE
25 FAEaL, AIFEAS GHS(Globally Harmonised
System) Class 12 &gk}, o]2|3t Ffpol] w3t o]
g3k, B3NS 74 5 Qo F, 7 A T2
5 mg/kgS Foi3le] APEshd A|PEAS GHS Class 132
AAFA, XS FA] TR Tef F WA FEo] A
3, £ AHE 3 Al el EES] RS
5mgkgo 2 3kt vkt o] GafellA A|RFE ] AP}
g s TFsAel W) diEeltt o] W 7 R 3
7R AIHA 24 L R3] Rk, HA Foigt FE
AEARE FH3] w4 Qlefolsiet. =k F WA
APEEo| WA AIFE FA FDIA o ol TE
o AHEAL FJ3}x] 3 GHS Class 12 EF3)1,
5 mgkgs Foig smlE] A HEE 713 & uleuh Ap
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b, GHS Class 28 257310}
L. A&z

MEE TG420 Aol olahd, Az e Eg= o
o FEOE 7t A FFEL] T AFEE] AL
SAEde] B4, SAAE, ST B A
F, AR 29] AT ASE3R, AEEL FAA, A
712 5 15 A, AEEE AP 32 AEEES 3
AR ), Al@A R HA Abdel A1PEES] et
AZY, AR EES] SATES 315 A7), ARAAS
=9 FE3 FAHA AR Feldth

1. osH

A A7IZHE B3te] A AFE A Al EA 9
3 gt YASAE FAE R dgkon, A18717E F 4l
At HAFSEE 9ok (Table 1). A 2] W3= Table 2
of|A] ¥i= ule} Zho] AIFEA 2000 mgkg Fod F 7Yl
= A AFS7HE B9, Fod F 1190l At
Aoz AFZ/P TEEE. 5, 11 APSES v
A A AFFIIE BEo), 23 W 55 A
7P} v =9l eH, ais) s AP ES AFS
7WE A9 o] Foix|x] ok}

2. sijiFge(aA

1l

AlE F8 F 2000 mgkg T3 7RIS FA5k] &

Table 1. Toxicity response of female rats treated with Bisphenol A
2000 mg/kg

Animal No. Dose Toxicity Response
1 2000 mg/kg no finding
2 2000 mg/kg no finding
3 2000 mg/kg no finding
4 2000 mgrkg no finding
5 2000 mg/kg no finding

Table 2. Body weight and body weight changes of female rats
treated with Bisphenol A 2000 mg/kg

unit : g
. 7 days after 11 days after
Animal No.  Treatment day treatment treatment
1 219.1 242.0 (+25.1) 254.2 (+12.2)
2 2188 241.7 (+22.9) 245.7 (+4.0)
3 209.4 227.4 (+18.0) 235.7 (+8.3)
4 238.6 254.8 (+16.2) 254.8 (+0.0)
5 224.2 251.3 (+27.1) 251.8 (+0.5)

() :body weight changes.

Table 3. Necropsy finding of female rats treated with Bisphenol A
2000 mg/kg

Animal No. Dose Necropsy findings
1 2000 mg/kg no
2 2000 mg/kg no
3 2000 mg/kg no
4 2000 mg/kg no
5 2000 mg/kg no

WA A Sslsl o, 14, uE, 447), 9, A
A, 2 5 2E A AR AT I

Fe TG420 A= /AP E TG420 Al S vl
& X, AMEHE AHEETE V1€ Aol E o]
Aol AH3e TEe 4 29 o sukE ols}, 24
HellMx 2 Al877 5 4 saElE ARl o,
N Aol oA 4-02 7} Foipmi 2 o
A 1ut]E AHSSEAL AnA o) ARSE AHEES 23
Ble] EAIRoME ZF EE 9 RIS AHEslES
Hoi Qloh. F NAE AP AME e AdEES
£ AN 1/52 S99, AN = 4102
At Fol e N AN E 1] T 5
500 mghkg FHEEE 300 mgkg FoIEEE W3o] A]
Foeol Ag B4 55 6o FAFAEL 718
Ao AFPFEY AT VIEeE 4L Rl
hgelot. MAE TG420 AlPHEE AlETER AFE
71RO 2 Bl JlemAME g SN S Hol: A
FE=ol dgt Ht 71ES viRiEle] BAE Jrie s
A FE BEAE F8A 3 Algdelw. ey A"
TG420 A YL T 8] FAXTE 349 Fole}
&17] wlEell TU3 FHo APTES =3 AT
HE AFHE 34 A ZTAE F AIEER R4,
A7 T, AREES FAAE o T3 82 AT
=9 FH Ael7} WA =i el ik A"
TG420 A&l 233 H-89HE A=) $isle] £
Toll AR AJFEAE LDye] 3,250 mgkgS-Z(NIOSH,
1999) FAlo] W Balo|r}. ZAjo] Yhe Exlo) 443
T o TBEAIEYL dEAEeE AIFSE 3 mle
2000 mg/kg(5E38 7-$ol= 5000 mgke)s Foista £
Aol FL-EFE 4ulEle] FT FEol Foshe e
2 AlPEAe] 754 rbsAdel B W AN 4 9l
 ubdoltt £ d7ME AEFTE TS Smeke,
50 mg/kg, 300 mg/kg, 2000 mgkg 02 FASIAA L,
AFER ) ZAe] Yol 2000 mg/kg T suhe]elgk AlRE



AS Foisle] SRR F AFL T8l A
A, APEA-L 2000 mg/kg FEA TFA oA A1F
EAel 2t gk 9= A2 FvkEe] GHS(Globally
Harmonised System) class S/unclassified 2 E-7F5gic}.
E A7l AAR AR AHEEPE SulEo Ea)ste
718 FAATEAA G Blslel= |z AR
ANEFETE 9ok & 4 olvh A" TG420 A3
o wiet A|REA g FAFTZEANEE sl
A A EHE RS A, 540] S A 2E o&H
= AFEAY A-9olE 2000 mgkg FEHE A L35
A @G T 2F HEAT)3, 540 & AR 4%F
= AFEAY ASolE 5mgkg TERE 48l Fx}
< TEE AL, BARES FER] 4F 75l
7 F%2l 300 mgkg F5E AHEAI7)= Wge] 7}
TEEAE IBlA, AEEETE EY 4 s v
g Aoz gl 2 B A B 5 gle
A3 A" TG420 Al E dE2ES 72 943,
27] FolsTrollM AFEEo] YehA g 54
£ Bolx AlgFol U, 2000 mg/kg FofollA] B4
o] el A ghom AlgE Fasl] Wil 4 73] B
AN RS 718 & $= g oKl sz, AR
H TG420 AldHoll= 712402 IS $3)5l] 93
M 200121 9] AlEEEC] o3, AFEAe] 44
Z9} 7] Fofye] AW ule} FR)g AIPEE F o
Fiks ARESRs A-¢7E A7)e] Aked 58-S 2u] gle] A
2aflof = thde] gl
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ANNEX 1 ; FLOW CHART FOR THE SIGHTING STUDY

START

1 animal

Classify GHS
Class 1"
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1 animal 1 animal 1 animal
50 mg/kg 300 mg/kg 2000 mg/kg
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1 animal i ! i animal 1 animal
5 mg/kg 0 mp/k E 300 mg/kg 2000 mg/kg
DO | DOO K DO DO
N == T - ]
| Cuassity Gus | ; E | | I 5 i |
i Class 1" | ; | i i | ! !
Main-siudy startng l ¥ 1 ;¥ 3 *
Do tranar > |5 S L o0 20
Qutcome
@ death
R . « for outcome Oat 5mg/kg there is an optional supplementary
evident toxicity > -
procdure to confirm the GHS classification
@ no toxicity
START
[ !
¥ Y
1 animal 1 animal 1 animal 1 animal
5 mg/kg 50 mo/kg 300 ma/ka 2000 ma/ka

?

|

Y
Classify GHS
Class 1’
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v Y
1 animal 1 animal
5 mg/kg 50 mg/kg

,

A 4

Classify GHS
Class 1

START

1 animal
2000 mg/kg

&

S
|
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Outcome

@ death

evident toxicity
@ no toxicity

* for outcome Oat 5mg/kg there is an optional supplementary
procdure to confirm the GHS classification
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ANNEX 2 : FLOW CHART FOR THE MAIN STUDY

""""""" *’3 [ ]
v | v
5 animal 5 animat 5 animal ! 5 animal
5 mg/kg 50 mg/kg 300 mg/kg | 2000 ma/ke
OO DO OO OO®
T L N N e e e S B e
| | | | | | | ! |
L L L .
| | L o
. | SN L 4 L 4
: 8.4 A8 Slunclessitied:
START
frmm oy ——— g
i i ’ T
5 animal 5 animal 5 animal 5 animal
5 mg/kg 50 mg/kg 300 mg/kg 2000 mg/kg
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DD DOOD

r;__“m«ww

|
|
|
1
H

I I
| | i
5 i E
] ) 4 L ]
4 4 5

i

ol
Y ¥ [ B
1 2 2

‘cmsw GHS Cless | Silnciassiied |
Qutcome Group Size . o .
The 5 animals in each main study group will inciude any animal tested at
@ 22 deaths that dose level in the sighting studv
21 with svident toxicity and/ors 1 death 19
o ose level caused death in the sighting study, then no further
@ No toxicity animals will be tested. Go directly to outcome

§ animal 5 animal
2000 mg/kg”

@_

Y
1

Clasuity GHS Cran]

e
Y
5 animal 5 animal
50 mg/kg 300 mg/kg”

DG OOO© O
A L S R
L . .
Lo L L
v _ Y ¥ Yy _ ¥ Yy v
[ctmuy GHs C&ua‘ 1 2 3 3 3 1 4
Qutcome Group Slze
The 5 animals in each main study group will include any animal tested at
@ 22 deaths that dose level in the sighting study
21 with evident toxicity and/ors t death * Animat welfare_override
@ - it this dose level caused death in the sighting study, then no further
No toxicity animals will be tested. Go directly to outcome




