FL A RABRAREEORFE —
b MHRE. Rl A o s R R A BR R DB ST 5T

BLEHRT
X B & X

As a partial alternative to the Draize eye irritation test for detergents which are used
in shampoos or rinses and general chemicals which have been known toxic to human, we
developed a sensitive assay protocol for measuring release of lactate dehydrogenase
(LDH) activity into the medium from cultured human cells. Results suggest that some
commonly used detergents have relatively high cytotoxicity at low concentrations than
the cytotoxicity assumed from their EDs. This method was applied to commercial eye
drops. We found that 8 of 9 eye drops tested were apparently cytotoxic to human cells
because of undescribed component. One of these eye drops stimulated LDH release into

tears 10 second after application to human eyes.

Insect cell lines, instead of human cells, were tested their sensitivity to anti—tumor
drugs. Although some of the cells showed high sensitivity to the drugs, patterns of the
sensitivities to the drugs were different from those of human cell lines.
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An Alternative Method to the Draize Eye Irritation Test — Development of Highly Sensitive Test Methods

with Human and Insect Cell Lines

Tadao Ohno
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Chemical Abbreviation
Nonionic detergents
Polyoxyethylene (10) nonyl phenyl ether B
Polyoxyethylene (9) lauryl ether F

Polyoxyethylene (10) lauric acid 1

Anionic detergents
a-olefinic sodium sulfonate A
Polyoxyethylene (2) laurylether sodium sulfonate J

Cationic detergents
Alkyl benzyl dimethyl ammonium chloride G
Pentaetoxy stearyl ammonium chloride H
Stearyl trimethyl ammonium chloride K

Amphoteric detergents
Lauryl dimethyl methyl amino betaine acetate C
Alkyl imidazolin D
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NIH-SaPe-4 NIAS-PX-58 NIAS-PX-64 SES-BoMo-15A BH-N HeLa S3 Y79 HL60 FM3A
(RCB280) (RCB556) (RCB412) (RCB430) (RCBYST) (RCB271) (RCBY427) (RCBO086)
cyclophosphanide 10000 10000 10000 5000 5000 5000 10000 2500 5000
carboquone 25 25 25 12.5 12.5 0.78 6:3 0.78 3.1
TESPA * 500 250 250 250 250 10 4o 1.25 40
methotrexate >5000 >5000 >5000 >5000 >5000 >5000 >5000 >5000 >5000
diethylstilbestrol >25000 391 25000 98 <12 8 8 20 39
5-fluorouracil 1600 100 200 400 100 98 200 24 1600
tegafur 2500 625 5000 1250 625 5000 10000 5000 5000
ancitabin 10000 >10000 >10000 10000 10000 5000 5000 <4.9 9.8
bleomycin 125 125 250 250 62.5 125 500 2.0 62.5
oitomycin C 11285 100 200 200 100 3.1 3.1 0.20 6.3
neocarzinostacin 0.78 25 >200 12.5 6.3 0.63 10 0.31 20
daunomycin 0.39 6=3 25 100 6.3 0.31 0.63 <0.02 235
adriamycin 0.78 1.6 12515 200 6.3 0.125 8.0 0.016 >8.0
actinomycin D <0.002 0.0039 0.063 0.063 0.031 <0.002 0.0039 <0.002 1.0
chromomycin A3 <0.002 <0.002 0.0039 0.031 0.063 <0.002 0.0039 0.0039 2.0

* triethylenethiophosphoramide
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Eye Drops (abbreviation) PV RN RP RS SN TA TE TG ™
Lot No. 16727 0040 021 11771 NU391 12052 031B1 011B1 A053
Maker Code A B B C D E F F G
Reported content (mg/ml)

Panthenol 0 1 0 0 0 0 0 0 0
L-Asparatic acid potassium salt 0 10 10 0 3.5 10 5 0 0
Glycyrrhizic acid potassium salt 0 1 0 1 1 0 0.5 0.5 0
Naphazoline hydrochloride 0 0.03 0.03 0 0 0.03 0 0 0.02
Neostigmine methyl sulfate 0 0.05 0.05 0.02 0.02 0.03 0.02 0 0
Chlorpheniramine maleate 0 0.1 0 0 0.1 0.3 0.2 0.2 0.3
Aminoethanesulfonic acid 0 0 10 0 1 0 5 5 5
Sodium chondroitin sulfate 0 0 0 0 0 0 1 0 0
Allantoin 0 0 0 1 0 0 1 0 |
Zinc sulfate 0 0 0 0 0 0 0 0 1
Tetrahydrozoline hydrochloride 0.5 0 0 0 0 0 0 0 0
Lysozyme 0 0 0 0 0 5 0 0 0
Flavine-adenine dinucleotide 0 0 0.5 0 0 0 0 0.5 0
Pyridoxine 0 0.5 1 1 1 0 1 1 0
Cyanocobalamin 0 0 0 0 0.1 0 0 0 0
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CELL SQ-5 11L60 Sjo-G11
EYE DROPS ED30(%) ED30(%) 1:1)50( %)
rv 242 64 8.1
(23.0 ~ 25.4)* (5.6~7.3) (7.8~ 8.4)
RN 55.2 17.2 27.0
(51.4~59.3) (13,6 ~ 20.9) (24.8 ~30.5)
RP 65.5 24.5 30.2
(62.8~ 68.4) (20.1~29.6) (29.2~30.9)
RS 423 1.8 19.1
(38.1 ~ 46.5) (1.8~16.3) (156~ 23.1)
SN 52.2 31.2 36.5
(45.2~ 57.2) (30.4 ~32.0) (36.1~ 37.0)
TA 62.8 111 27.7
(55.6 ~72.2) (8.3~ 14.0) (25.1~30.5)
TE 38.8 8.8 18.1
(34.5~43.0) (7.5~10.2) (6.2~ 20.2)
TG Undet. ** 14.5 Undet.
(8.1~20.1)
™ Undet. Undet. Undet.

EDS0 valucs were determined from the dosc-response curves shown in Fig. 2,
Fig.3aand b, and Fig. 4

*Tigures in parenthese are confidence limits of the values shown on the linc ahove,

** Undctectable
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