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Fig. 1. Cytokinesis-block micronucleus assay.
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Fig. 2. Correlation between the two OECD methods (OECD #425 & OECD #401). A:
Chlorpyrifos 97.3% TC, B: Esbiothrin 96.9% TC, C: Fipronil 95.7% TC, D: Prothiofos 50%
EW, E: (Chlorpyrifos + Cypermethrin) 25% EW, F: Ethion 46.8% EW, G: (Chlorfenapyr +
Lambda-cyhalothrin) 7.8% EC, H: (Fenitrothion + Cypermethrin) 10% EC.

7 & 3% (allergic contact dermatitis, ACD) »

TSR A A R A A R 1% 5 [RE 4 A
MG IE - M DU Z ARG (langerhans
cells) KFEHUF M Z FERK (peptides) EH4AES
— TUES B M T 4 B (T helper type I cells) >

R A BEL 73 b H % (interleukin) J { H
WA o HETT S 5% R S 3R 0 PSR K
HRHEE KFTIE R R B U AR - B
Fo—FEZADBRIE " - NIt KA
HHEEAR BRI  BE AR 3
S U FEAR BE 2 B = R DLR ™
BRI ZE ] B R AL (guinea pig maximiza-
tion test, GPMT) ~ K= B (/e BB H%E
(Buehler test) ~ /N EL 2SR Az % (mouse

ear swelling test, MEST) /NG JeyfiibkEZ 454
REBESE 778772 (local lymph node assay, LLNA)
By £ o GPMT Ei Buehler test 2 58 & F 2k
(R 57 5 28 B S E Z IR = - LR DA
REZERFABEY) - 85 BUREE S 2
S 7E  BEEE S KBRS - I HE
il ER R ERE - U R 4wk BLE) -
AT AR Ty DRI B [ % 7 Rk B B R Al b 5%
ZHEE - AP Y S B e REGT B2 F
B E B TS 5| METT0E - 3R/ BUm 0k
EL G5 4 A B T o3 AT Al © DUBRUAR R 22 B

IR > EE RIS ERYE E TN MR
&R ERELEUIE T o W M EE A 4 A R A
MIRR R HIE S B 2 TR R RE T S



200 EEEEERIEE 51

) TE AR AR B sl B ) B A W) B AH M D
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Table 1. Protocol and results for 3 kinds of cell proliferation tests” for LLNA

Radioactive labelling method DA method BrdU labelling method
Feature/Method
(OECD 429) (OECD 442A) (OECD 442B)

Use of radioactive Yes No No
substances
Experimental duration 6 days 8 days 6 days
Results presented DPM values RLU values BrdU labelling indices
Expression of potential SI>3 SI>1.8 SI>1.6

skin sensitizer

" DA: Daicel, BrdU: 5-bromo-2’-deoxyuridine, DPM: disintegrations per minute, RLU: relative luminescence units,

SI: stimulation index.
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International Trends in Toxicological Testing on
Experimental Animals: In Vitro Micronucleus Test,
Acute Oral Toxicity Test, and Skin Sensitization Test

Yen-Yun Lee', Jin-Yi Chang', Wei-Ren Tsai', Wei-Jia Wu'*

Abstract

Lee, Y. Y, Chang, J. Y., Tsai, W. R., and Wu, W. J. 2016. International trends in toxicological testing
on experimental animals: in vitro micronucleus test, acute oral toxicity test, and skin sensitization test.
Taiwan Pestic. Sci. 1: 195-205.

Scientific advances in the fields of medicine, biology, and agriculture have only been
possible thanks to the use of experimental animals. Although obtaining useful data can
sometimes require the sacrifice of experimental animals, humans must remember that
these animals are a form of life that deserve respect. As a result, concepts pertaining to the
protection and welfare of experimental animals have existed as early as 1959, when Russell
and Burch® proposed the Three Rs (i.e., 3Rs: replacement, reduction, refinement) as
guiding principles for the more ethical use of animals in testing. Today, the 3Rs are accepted
as standard guidelines to improve the welfare of experimental animals. To meet these
guidelines, new techniques and regulations for toxicological testing have been developed.
For example, in 2010, the European Union adopted Directive 2010/63/EU to regulate the
protection of animals used for experimental and other scientific purposes. Specifically, this
directive sought to reduce the pain and suffering of experimental animals, improve animal
welfare, and encourage the consideration of alternative testing methods. Furthermore, a
copy of the institutional IACUC approval document and complete descriptions of anesthesia
and operation procedures are now required to publish an animal testing report. To meet
international standards pertaining to animal care and use, in 2009, the Taiwan Agricultural
Chemicals and Toxic Substances Research Institute (TACTRI) adopted several modern
toxicological testing methods, including the In Vitro Mammalian Cell Micronucleus Test
(OECD 487), the Acute Oral Toxicity: Up-and-Down Procedure (OECD 425 and USEPA
870.1100), and the Local Lymph Node Assay for Skin Sensitization (OECD 442B), which are
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* Corresponding author, Email: wjwu@tactri.gov.tw
! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture. Taichung.
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applicable to the development of new drugs, pesticides, industrial chemicals, environmental
contaminants, medicine, food, cosmetics, and Chinese herbs. These tests are comparable to
those performed in international laboratories such as Eurofins/Product Safety Labs (USA),
Harlan Laboratories (UK), Vanta Bioscience (USA), and Vivo Science GmBH (Germany).

The purpose of this report is to briefly introduce these three toxicological testing methods.

Key words: genotoxicity, in vitro micronucleus, animal reduction, acute oral toxicity, skin

sensitization.



