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UTTho7TebDM6HIThHoTe, ZORRIL, MEEEE TORE L FEROMER Th -
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BHFEAFZE Cld, TIPS EIZ XK D LDsy D%
B LW ARBIEIZLD LCs 225Kk 5
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~n/=hkU,L (CASRN: 109-77-3) K
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(CASRN: 95-57-8), A% 7 V=KUY
(CAS RN: 126-98-7), 1-= hr Fm/
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FRBRIEIZIS 1T B LDso & (Nin vitro Neutral red
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LDso (LDso (inhalation) ) % O¥ in vitro Neutral
red assay 7> 5 K ¥ 7= LDso (LDso (NRU assay) )
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ne 7> /—)b, ~NFHE RKe-lH-7 B
T UNEE, 2CAFAT I )R )
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Al (Table 1-2 : 23- T X Ay 7 a
X tert-7F AT Na—L T b=
UL, NN-UAFILARNLLT I K 4000
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. 2-= b a0 THRREK T, 1-7
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TR LNTRE K OMIZ BT 28581
B8P 2B F) 23 7 B VT2, I, LDso (TIPS)
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(TIPS) 23\ /= GHS Z3¥E%1T0 >, BE
WOWMAN L DRAMEEEOFEER S &
B LT, E ORGSR, 18/24 FITIL TIPS i
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FIBE & DFE T A4T 5 2 & T =EIW
HE KON GHS 43 3E D 72 8 DAk AN wtt
ARERORFEE LTHHTH 2 rraetED R
S,




E-2) TIPS V£IZ81 % LDso & A W N FE
ABRVEIZIS 1T D LDso X T in vitro Neutral
red assay (Z81F % LCso D HL#Z

A E TR Haviz LDso (TIPS)
& LCso (inhalation) M ONLCsp (Neutral red
assay) # HHHEZ U7ofESE, TIPS iE1X 25
ANBFZE L i U CEERFE%E, HDH0T
< RIWDWEN & 5 IREMEDNZ 2 B
72 F7=. invitro ® Neutral red assay (235
J AL TIPS I L 2 2wt & & 5
FREEFHES T 2 FIRetEDN B 2 v, Atk
RO GIREREICHN LR L 20 2
HEREMENE 2 DT, HGEOBE S
Bl SORIBMFADPVETHD EEZ
bz,

F. Bt5is®

F.1. G 3CRER

1. Takimoto N, Ishii Y, Mitsumoto T, Takasu
S, Namiki M, Toyoda T, Shibutani M,
Ogawa K. Involvement of nuclear atrophy
of binucleated hepatocytes in the large
micronucleus formation induced by rat
hepatocarcinogen acetamide. Toxicol Appl
Pharmacol. 2025 496:117243.

2. Uneyama, M., Toyoda, T., Doi, Y.,
Matsushita, K., Akane, H., Morikawa,

T.,,Ogawa K. A 13-week subchronic

study of linalool oxide in
Crl:CD(SD) rats. J Toxicol Pathol. 2024;
37:151-161.

3. Nakamura, K., Ishii, Y., Takasu, S.,

Namiki, M., Soma, M., Takimoto, N.,

toxicity

Matsushita, K., Shibutani, M., Ogawa, K.
aberrations
through

rearrangements in a hepatocarcinogenesis

Chromosome cause

tumorigenesis chromosomal

24

rat model. Cancer Sci. 2024; 115: 3612-
3621.

Bourcier, T., McGovern, T., Cavaliero, T.,
Ebere, G., Nishikawa, A., Nishimura,
J., Ogawa, K., Pasanen, M., Vespa, A., Van
der Laan, JW. ICH S1 prospective
evaluation study: weight of evidence
approach to predict outcome and value of
2-year rat carcinogenicity studies. A report
from the regulatory authorities subgroup.
Front Toxicol. 2024; 11:1353783.

Matsushita, K., Toyoda, T., Akane, H.,

Morikawa, T., Ogawa, K. CD44 expression
in renal tubular epithelial cells in the
kidneys of rats with cyclosporine-induced
chronic kidney disease. J Toxicol Pathol.
2024; 37:55-67.

Akane, H., Toyoda, T., Matsushita, K.,
Morikawa, T., Kosaka, T., Tajima, H.,

Aoyama, H., Ogawa, K. Comparison of the
sensitivity of  histopathological and
immunohistochemical analyses and blood
hormone levels for early detection of
antithyroid effects in rats treated with
thyroid peroxidase inhibitors. J Appl
Toxicol. 2024; 44: 1084-1103.

Nishikawa, A., Nagano, K., Kojima, H.,
Fukushima, S., Ogawa, K. Pathogenesis of
chemically induced nasal cavity tumors in
rodents: contribution to adverse outcome
pathway. J Toxicol Pathol. 2024; 37:11-
27.

Sun, Y., Saito, K., Ushiki, A., Abe, M.,
Saito, Y., Kashiwada, T., Horimasu, Y.,
Gemma, A., Tatsumi, K., Hattori, N.,
Tsushima, K., Takemoto, K., Ishikawa, R.,

Momiyama, T., Matsuyama, SI., Arakawa,



10.

11.

N., Akane, H., Toyoda, T., Ogawa, K., Sato,
M., Takamatsu, K., Mori, K., Nishiya, T.,
Izumi, T., Ohno, Y., Saito, Y., Hanaoka, M.

Identification of kynurenine and quinolinic
acid as promising serum biomarkers for
drug-induced interstitial lung diseases.
Respir Res. 2024; 25:31.

Matsushita, K., Toyoda, T., Akane, H.,

Morikawa, T., Ogawa, K. Role of CD44

expressed in renal tubules during
maladaptive repair in renal fibrogenesis in
an allopurinol-induced rat model of chronic
kidney disease. J Appl Toxicol. 2024; 44:
455-4609.

Hibi D, Soma M, Suzuki Y, Takasu S, Ishii
Y, Umemura T. Appearance of sex-
determining region Y-box 9 (SOX9)- and
glutathione S-transferase placental form
(GST-P)-positive hepatocytes as possible
carcinogenic events in the early stage of
furan-induced hepatocarcinogenesis. J
Appl Toxicol. 2024; 44:1976-1985..

Akane, H., Toyoda, T., Matsushita, K.,

Uneyama, M., Morikawa, T., Kosaka, T.,
Tajima, H., Aoyama, H., Ogawa, K.
Comparisons of the sensitivity of
histopathological and
immunohistochemical analyses with blood
hormone levels for early detection of
antithyroid effects in rats treated with
promoters of thyroid hormone metabolism.

Toxicol Pathol. 2025; 53:251-266.

F2 o5k

1.

Akane H, Toyoda T, Uneyama M,
Morikawa T, Kosaka T, Aoyama H, Ogawa

K. Effective method for early detection and

25

mechanism estimation of antithyroid

chemicals by histopathological and

immunohistochemical analyses in rats :
(64th Annual Meeting of the Society of

Toxicology, 2025.3)

Ogawa K, Akane H, Takasu S, Gi M,

Fujioka M, Ishii Y, Uneyama M, Morikawa

T, Tsuda H, Toyoda T. Comparison of the
intra-tracheal  intrapulmonary

(TIPS)

spraying
and the systemic inhalation
methods in rats for the classification of
hazardous chemicals based on the GHS
acute inhalation toxicity : (64th Annual
Meeting of the Society of Toxicology,
2025.3)

Yamagami Y, Ishii Y, Nakamura K, Takasu
S, Toyoda T, Murakami T. Shibutani M,
Ogawa K. Investigation of the involvement
of chromothripsis in the acetamide-induced
hepatocarcinogenesis in rats : (64th Annual
Meeting of the Society of Toxicology,
2025.3)

Ishii Y, Nakamura K, Yamagami Y, Takasu
S, Nohmi T, Toyoda T, Shibutani M,
Ogawa K. Investigations of the mechanism
underlying acetamide-induced
hepatocarcinogenesis in rat : (64th Annual
Meeting of the Society of Toxicology,
2025.3)

RAROLME, EZEAR L, BRI, ERREE,
SR, AR, s, AR
%, HHEFEE, DIEA. BAIC LD
BIM) O TE (2 F6 T 2 1858 il P s 45
5. (TIPS) DA MEOKET « (H AT
PERTER 5 41 R ROV 2.
AT A, FHi)

R, PRARGAEE, AOE T, B




10.

11.

12.

&, HEEEEE, DL R N
FEE (TIPS) 15T X 2 Akt
B ERERES L OEEREDR
: (AARFMEHE R 41 BlifRs
OEANES, BT 1 AL §#i)
P, AHERE—, mZfh —, ARSI
By, Shagrd, SmEh, AR, b
MWAEA. T BT 2 RFHEFEOKRAN
B2 £ % chromothripsis %&£ A
(A ARFMHE PR 41 BB RO
NS, DRTELH, H)
P, AHERE—, EZHh —, AR
&, MERE, SRRt M ERE D
WAEA. Ty MR Z A7z
acetamide S FEHE T D KRB/ IME DI Rl
JPZBET 298 (A ARREEA RS/
DIPE 53 BIRE. A6 12 A
[ L1)

EAM ., AHRRET, SR, AinE
&, B, EEER L, ANITAET
gpt delta 7 > b~ & I W 72 6-
methoxyquinoline @ in vivo 28 FJF D
FEALE : (A ABREEZ RIS ) L2 53
R, 64 12 A, Wil)

A —, KGR, AL, 5L
B, T, BEEt, MIAET.
7y MW Z b 2 T ki
DERE ORI L D EREEBEO R
Ft: (AR FAEMTFRE 47 BES (B
6411 A, &)

SR L, FRAROAE, ANIAEAS. v-
H2AX S etazigii e L7277 v M
FENAWEO R« A AR
83 [EIFFfiTie s (BFn 6 4F 9 A, fmhd)
JRARELE, EZEMR , AHRET, ANIA
£, BHR L. BB TN K O
R L AOfRT 2 O T PR IR

Iz
8K
=

26

13.

14.

15.

16.

17.

ORI B AR 83 BN
= (Bf64E9 AL &)
T, BER L, SRR, ARAK
—, RINZE, KERF, DIAEA.
VAT TFUFHRET v b AKI to CKD
TR D CD44 OFEBFEHRENK O
bRz MR L OB - B ARERE S
%167 mIiiES (e 49 . b
)

L BPESE, FHHE T, $AEE, TAE
&, JRETE, SREE, M,
B, ZllE—, &k & DIA
EA. TENTIFOT Y MEBBA
WFRIZ 35T D YR i R O B G- D f
i (AARFEHFRE 51 BIPES (B
e 7 A, fEh)
IRARGLR, mZEfh =, B, BRMIEE,
BHRE, AT, milEReE, R
S, HEEEESE, DIAES. Ty M
N TALFE OB K 2 5B D
HEICEIT O2R[EMAEE &S
(TIPS) V£ & W AZRFEIED H -
(B ARFEZEE 51 BIEHHES (B
647 H. fald)
BT, RO, A, A
=, R, malERBE, ARINRSE,
YR E], H Y, LR, AN IAEF
7 v b 28 AMERGEERRICE
VT % 95 BRAELRR A0/ o KA R B iR
Hriz K 280 R E o F 86 H 4 X
OBEFHERE © (HAFEMEFRH 51 1%
s (B0 647 A, &)

WAL FRE, B, RAK—, AR5
g, AN, DNIAEF. y-H2AX &
Wi~ — T — O RE Y E - T
> NMIFFED AN E B E DO RGET
(B ARFMEZEE 51 BIEHHES (B




18.

19.

647 H. fald)
T, BER L, RRIME, ARAK
—, BJIIASE, KRBT, DNIAET
Ta7Y =)V T v ;b AKlto CKD
TFIVICEIT S CD44 DFHL : (HAFE
PR 51 R EE S (R 6 427 A |
f )
HHEE, BARHER, FROAE, & HE
&, ANIAEF, RS, TERORE)
B, 5 I15EM. REMEET v hET
Mz AW T RTRRVE PR 2 S A A~ —
T3 — DB - (AR T 1T A4 —
DR 2024 FERE (66 .

#*)

G. FNRRPEMED R » B ERIRTL

(TEZET, )

1. FraFEuS
A"

N

W

4

k=]

3

FEH ek
Ll

3. =M
A"

27

BE IR

1)

2)

3)

4)

Numano T, Higuchi H, Alexander DB,
Alexander WT, Abdelgied M, El-Gazzar
AM, Saleh D, Takase H, Hirose A, Naiki-
Ito A, Suzuki S, Takahashi S, Tsuda H.
MWCNT-7 administered to the lung by
intratracheal instillation induces
development of pleural mesothelioma in
F344 rats. Cancer Sci. 110(8):2485-2492.
2019.

W PEsE. JRAR TR AT E A B
ebrgims & LFWE ) X 7 oHeE
¥k TRENBESICL DL HEOAE
TER & U3 DR FHE Tk D
BAFE BT HHF5E - k> E b
(AT TIZB o058 PRk 31 4
JE~F 3 R AR S E.

2022.

Bide RW, Armour SJ, Yee E. Allometric
respiration/body mass data for animals to
be used for estimates of inhalation toxicity
to young adult humans. J Appl Toxicol.
20(4):273-90. 2000.
PRAE. RN L —> 7 7
G2k OWFE & RBRRETERHE~ DI
JEBH. YAKUGAKU ZASSHI 132(7):817-
822.2012.



Table 1-1. Clinical signs in rats

hexahydro- . 2-dimethyl tetramethyl
chloroacetone o -chlorophenol i acrylic acid R o
1H-azepine aminoethanol ethylenediamine
Dose (mg/kg) 64 40 31 63 150 300 240
Necropsy day 1 0 0 0 1 0 0
No. of animals examined 5 6 3 6 3 6 6
Irregular respiration 5 5 0 0 0 0 0
Dyspnea 0 1 3 6 1 6 6
Table 1-2. Clinical signs in rats
2,3-butanedione  cyclohexanone t:chhu::’ | acetonitrile N;gr:;?‘?zzyl N’a IZ::::;ZYI 2-methoxyethanol
Dose (mg/kg) 1280 320 1600 1200 2400 2000 4000 2560 3000
Necropsy day 0 0 0 2 0 0 3 0 0 1 0
No. of animals examined 3 2 3 2 1 3 5 6 6 4 2
Irregular respiration 0 0 0 2 1 0 6 0 6 4 2
Dyspnea 3 2 3 0 0 3 0 6 1 0 0
Table 1-3. Clinical signs in rats
aniline 2-butoxyethanol 2-isobutoxyethanol 1-nitropropane  2-nitropropane 1-chloro-
2-propanol
Dose (mg/kg) 240 400 400 800 480 100 300
Necropsy day 0 2 0 0 0 0 1 1
No. of animals examined 6 1 2 2 3 3 6 6
Irregular respiration 6 1 2 2 0 3 6 6
Dyspnea 0 0 0 0 3 0 0 0
Cyanosis 6 0 0 0 0 0 0 0
Reddish urine 0 1 0 2 0 0 0 0
Paleness 0 1 2 0 0 0 6 0
Hypothermia 0 0 0 0 0 0 6 0
Hypolocomotion 0 0 0 0 0 3 6 6
Drowsiness 0 0 0 [¢] 0 3 0 6
Staggering gait 0 0 0 0 0 2 0 0
Table 1-4. Clinical signs in rats
methylhydrazine malononitrile methacrylonitrile allyl acetate allyl alcohol
Dose (mg/kg) 30 30 60 100 100 200 120 240
Necropsy day 0 0 0 1 0 1 0 0 0
No. of animals examined 5 1 5 3 2 2 6 6 6
Irregular respiration 5 1 5 0 0 6 6 6 6
Hypolocomotion 0 0 0 [o] 0 0 0 6 6
Prone/Side position 0 0 1 3 2 6 6 0 0
Prostration 0 0 0 0 0 2 6 6 6
Tremor 0 1 2 0 0 0 0 0 0
Clonic convulsion 0 0 3 3 2 0 0 0 0
Tonic convulsion 5 0 0 0 0 0 0 0 0
Muddy stool 0 0 0 0 0 6 6 6 6
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Table 2-1. Histopathological findings in rats

hexahydro- . 2-dimethyl tetramethyl
chloroacetone o -chlorophenol ) acrylic acid A o
1H-azepine aminoethanol ethylenediamine
Dose (mg/kg) 64 40 31 63 150 300 240
Necropsy day 1 0 0 0 1 0 0
No. of animals examined 5 6 3 6 3 6 6
Trachea Necrosis, epithelium (&, +, ++, +++) 5(0,0,0,5) 6(0,0,6,0) 3(0,0,0,3) 6(0,0,4,2) 3(0,0,0,3) 6(0,0,0,6) 6(1,0,3,2)
Hemorrhage (t, +) 0 0 0 0 0 5(5, 0) 3(1,2)
Bronchi Necrosis, epithelium (&, +, ++, +++) 5(0, 1, 4, 0) 6(0,0,5,1) 3(0,0,0, 3) 6(0,0,0, 6) 3(0,0,0,3) 6(0, 0,0, 6) 6(1,1,2,2)
Hemorrhage (+, +) 0 0 0 0 3(2,1) 3(2,1) 4(0, 4)
Lung Necrosis, bronchioles/alveoli, diffuse (¢, +, ++, +++) 5(0,0,5,0) 6(0,0,5,1) 3(0,0,2,1) 6(0,0,0,6) 3(0,0,0,3) 6(0,1,0,5) 6(1,0,5,0)
Inflammation, acute alveolar/interstitial (+, +, ++) 5(0,5,0) 6(0, 6, 0) 3(0, 3, 0) 6(6, 0, 0) 3(0,0,3) 6(1, 5, 0) 6(3, 3, 0)
Congestion (%, +, ++, +++) 5(0,0,0,5) 6(1,5,0,0) 3(1,1,1,0) 6(1,1,2,2) 3(1,0,1,1) 6(3,3,0,0) 6(2,3,1,0)
Edema (£, +, ++) 1(1,0,0) 6(6, 0, 0) 3(0,3,0) 6(0, 6,0) 3(0,1,2) 6(1,5,0) 6(3,3,0)
Hemorrhage (&, +, ++) 5(5, 0, 0) 6(0,4,2) 3(1,0,2) 6(4,2,0) 3(1,2,0) 6(1,5,0) 6(6,0,0)
Liver 0 0 0 0 0 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-2. Histopathological findings in rats
-Butyl N,N -di hyl N,N-di hyl
2,3-butanedione  cyclohexanone tert-Buty l, dlme't | /, dlm?t |
alcohol formamide acetamide
Dose (mg/kg) 1280 320 1600 2000 4000 2560
Necropsy day 0 0 0 3 0 0
No. of animals examined 3 2 3 5 6 6
Trachea Necrosis, epithelium (4, +, ++, +++) 3(0,3,0,0) 2(0,2,0,0) 3(0,1,2,0) 0 6(1,4,1,0) 6(2,4,0,0)
Hemorrhage 0 0 0 o] 0 0
Bronchi Necrosis, epithelium (%, +, ++, +++) 3(0,2,1,0) 2(0,0,2,0) 3(0,0,3,0) 0 6(0, 0, 6,0) 6(1,2,3,0)
Hemorrhage 0 0 0 0 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (%, +, ++, +++) 3(0,1,2,0) 2(0,2,0,0) 3(0,3,0,0) 4(3,1,0,0) 6(0,0,1,5) 6(0,0,4,2)
Inflammation, acute alveolar/interstitial (t, +, ++) 3(1,2,0) 2(1,1,0) 3(3,0,0) 5(1,2,2) 6(6, 0, 0) 6(6, 0, 0)
Congestion (&, +, ++, +++) 3(0,3,0,0) 2(1,1,0,0) 3(0,3,0,0) 4(0,1,3,0) 6(0,2,2,2) 6(0, 6,0, 0)
Edema (&, +, ++) 3(2,1,0) 2(0,2,0) 3(0,3,0) 4(0,3,1) 6(0,5,1) 6(1,5,0)
Hemorrhage (2, +, ++) 3(3,0,0) 2(1,1,0) 3(2,1,0) 4(1, 3,0) 6(1,4,1) 6(3,3,0)
Liver Necrosis, hepatocyte (1, +, ++, +++) 0 0 0 5(0,0,0,5) 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-3. Histopathological findings in rats
- . . 1-chloro-
aniline 2-butoxyethanol 1-nitropropane  2-nitropropane
2-propanol
Dose (mg/kg) 240 400 480 100 300
Necropsy day 0 2 0 0 1 1
No. of animals examined 6 1 2 3 6 6
Trachea Necrosis, epithelium (1, +, ++, +++) 6(0, 3, 3,0) 0 2(2,0,0,0) 3(3,0,0,0) 2(1,1,0,0) 6(0, 6,0, 0)
Hemorrhage 0 0 0 0 0 0
Bronchi Necrosis, epithelium (1, +, ++, +++) 6(0,0, 6,0) 0 2(2,0,0,0) 3(2,1,0,0) 2(2,0,0,0) 6(0, 6,0, 0)
Hemorrhage (, +) 1(0, 1) 0 0 0 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (%, +, ++, +++) 6(0, 0, 6,0) 1(0,1,0,0) 2(0,2,0,0) 3(0,3,0,0) 3(0,1,2,0) 6(0,5,1,0)
Inflammation, acute alveolar/interstitial (, +, ++) 6(0, 6, 0) 1(0,1,0) 2(0, 2, 0) 3(0, 3, 0) 5(2,3,0) 6(0, 6, 0)
Congestion (&, +, ++, +++) 6(1,5,0,0) 1(1,0, 0, 0) 2(0,2,0,0) 3(1,2,0,0) 3(3,0,0,0) 6(0, 0,2, 4)
Edema (4, +, ++) 6(2,4,0) 1(1,0,0) 2(0,2,0) 3(1,2,0) 3(3,0,0) 4(4,0,0)
Hemorrhage (%, +, ++) 6(1,4,1) 1(1,0,0) 1(1, 0, 0) 3(2,1,0) 4(3,1,0) 6(4,2,0)
Liver Necrosis, hepatocyte, centrilobular (%, +, ++, +++) 0 1(0,0,1,0) 0 0 6(0, 0,0, 6) 6(0,0,0, 6)
Spleen Congestion (&, +, ++, +++) 0 0 2(0,0,0,2) 0 0 /
Pigment, macrophage (, +, ++) 0 1(0,0, 1) 0 0 0 /
Extramedullary hematopoiesis, increased (t, +) 0 1(0, 1) 0 0 0 /
Kidney Cast, hemoglobin/red blood cell (, +, ++) 0 1(0,0,1) 0 0 6(1, 5, 0) /

+, minimal; +, mild; ++, moderate; +++, severe

/, not examined
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Table 2-4. Histopathological findings in rats

methacrylonitrile allyl acetate allyl alcohol
Dose (mg/kg) 100 100 200 120 240
Necropsy day 1 0 1 0 0 0
No. of animals examined 3 2 2 6 6 6
Trachea Necrosis, epithelium (&, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,2,0,0) 6(1,5,0,0) 6(4,2,0,0) 6(4,2,0,0)
Hemorrhage (t) 0 0 2 2 0 0
Bronchi Necrosis, epithelium (&, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,1,1,0) 6(2,3,1,0) 4(4,0, 0, 0) 5(5, 0,0, 0)
Hemorrhage (t) 0 0 0 3 0 0
Lung Necrosis, bronchioles/alveoli, diffuse (t, +, ++, +++) 3(3,0,0,0) 2(2,0,0,0) 2(0,2,0,0) 6(2,4,0,0) 6(3,3,0,0) 6(0, 4,2, 0)
Inflammation, acute alveolar/interstitial (£, +, ++) 3(3,0,0) 1(1, 0, 0) 2(0,2,0) 6(1, 5,0) 6(0, 6, 0) 6(0, 6, 0)
Congestion (%, +, ++, +++) 3(0,0,0,3) 0 2(0,0,2,0) 5(5,0,0,0) 3(3,0,0,0) 5(3,0,2,0)
Edema (2, +, ++) 1(1,0,0) 2(2,0,0) 0 6(4,2,0) 4(4,0,0) 6(5,1,0)
Hemorrhage (, +, ++) 2(2,0,0) 0 0 1(1,0,0) 2(2,0,0) 6(6, 0, 0)
Liver Necrosis, hepatocyte, periportal (£, +, ++, +++) 0 0 0 6(3,3,0,0) 6(0, 0, 6, 0) 6(0,0,1,5)
Spleen Congestion (%, +) 3(0,3) 0 / / 0 0
Pigment, macrophage (, +) 3(0,3) 0 / / 0 0
Kidney / / 0 0 0 0
+, minimal; +, mild; ++, moderate; +++, severe
/, not examined
Table 2-5. Histopathological findings in rats
allyl acetate allyl alcohol
Dose (mg/kg) 200 120
Necropsy day 0 0
No. of animals examined 6 6
Stomach 0 0
Duodenum Necrosis, mucosa (&, +, ++, +++) 6(0,0,0,6) 6(0,0,0,6)
Jejunum 0 0
lleum 0 0
Cecum Edema, lamina propria (2, +, ++) 5(1,3,1) 6(1,5,0)
Colon Necrosis, mucosa (&, +, ++) 4(1,1,2) 4(1,1,2)
Edema, submucosa (, +, ++) 6(0,4,2) 6(0,3,3)
Rectum Necrosis, mucosa (, +, ++) 3(1,0,2) 3(1,0,2)
Edema, submucosa (&, +, ++) 5(1,3,1) 6(4,2,0)

+, minimal; +, mild; ++, moderate; +++, severe
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Table 3. Comparison of LDso in TIPS with those in inhalation study and in vitro Neutral red assay

No. Test substance TIPS Dose (mg/kg) Mortality TIPS LDso  LDso (TIPS) . f LDso (TIPS) 2
(No. Dead /No. Treated) (mg/kg) / LDsg (Inhalation)*”  /LDso (NRU assay)*

1 1-Chloro-2-propanol 38, 75, 150, 300 0/6, 0/6, 0/6, 6/6 150-300 0.26-0.52 0.48-1.0

2 1-Nitropropane 60, 120, 240, 480 0/6, 0/6, 0/6, 3/3 240-480 0.29-0.58 2754

3 2,3-Butanedione 160, 320, 640, 1280 0/6, 0/6, 3/6, 3/3 320-640 0.12-0.23 4.0-7.9

4 2-Butoxyethanol 100, 200, 400, 800 0/6, 0/6, 3/6, 3/3 200-400 0.61-1.2 1.2-2.4

5 2-Dimethylaminoethanol 19, 75, 150, 300 0/6, 0/6, 6/6, 6/6 75-150 0.08-0.17 3.6-7.2

6 2-Isobutoxyethanol 100, 200, 400, 800 0/6, 0/6, 2/6, 3/3 400-800 0.55-1.1 2.3-4.6

7 2-Methoxyethanol 1500, 3000 0/6, 6/6 1500-3000 0.63-1.3 0.89-1.8

8 2-Nitropropane 50, 100 0/6, 6/6 50-100 0.19-0.37 0.48-1.0

9 Acetonitrile 300, 600, 1200, 2400  0/6, 0/6, 3/6, 3/3 600-1200 0.22-0.45 0.89-1.8
10 Acrylic acid 16, 31, 63, 125, 250 0/6, 3/6, 6/6, 6/6, 3/3 16-31 0.03-0.06 1.1-2.1
11 Allyl acetate 25, 50, 100, 200 0/6, 0/6, 6/6, 6/6 50-100 0.16-0.33 0.42-0.84
12 Allyl alcohol 30, 60, 120, 240 0/6, 1/6, 6/6, 6/6 60-120 1.0-2.0 0.19-0.38
13 Aniline 40, 80, 160, 240 0/6, 0/6, 0/6, 6/6 160-240 1.1-1.7 2943
14 Chloroacetone 4,16, 32,64 0/6, 0/6, 0/6, 6/6 32-64 0.47-0.93 34-69

15 Cyclohexanone 80, 160, 320 0/6, 1/6, 3/6 160-320 0.11-0.22 1.3-25
16 Hexahydro-1H-azepine 8, 16, 31, 63, 125 2/6, 0/6, 6/6, 6/6, 6/6 16-31 0.04-0.08 14-2.8
17 Malononitrile 15, 30, 60 0/6, 1/6, 5/6 30-60 0.94-1.88 0.13-0.25
18 Methacrylonitrile 25, 50, 100 0/6, 0/6, 6/6 50-100 0.37-0.74 0.35-0.71
19 Methylhydrazine 15, 30 0/6, 5/6 15-30 0.68-1.36 0.39-0.77
20 N,N,N',N'-Tetramethylethylenediamine 30, 60, 120, 240 0/6, 0/6, 2/6, 6/6 120-240 0.13-0.26 3.9-7.9
21 N,N-Dimethylacetamide 320, 640, 1280, 2560  0/6, 0/6, 0/6, 6/6 1280-2560 1.9-3.9 1.1-2.3
22 N,N-Dimethylformamide 500, 1000, 2000, 4000  1/6, 0/6, 6/6, 6/6 1000-2000 1.1-2.3 1.1-2.3
23 o-Chlorophenol 5, 10, 20, 40 0/6, 0/6, 0/6, 6/6 20-40 0.07-0.13 2.0-4.0
24 t-Butyl alcohol 200, 400, 800, 1600 0/6, 1/6, 1/6, 3/3 800-1600 0.18-0.35 2.2-44

*!: Converted from the previously reported LCso (mg/L) of the acute inhalation toxicity study in rats or mice using the respiratory volume of rats
(45 L/4hr, 300 g BW) or mice (7 L/4hr, 30 g BW). LDso (mg/kg)=45 (L)*LCso (mg/L)/0.30 (kg) or 7 (L)*LCso (mg/L)/0.03 (kg)
*2: The estimated doses calculated based on the LCsp of neutral red assay. LDso (mg/kg) =LCso (mg/mL)*2 (mL/kg)*4 (doses)
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Table 4 GHS classes based on TIPS, inhalation, skin and eye irritation

No. Test substance TIPS LDso TIPS » TIPS , Inhalation \ Skin irritation  Eye irritation NRU assay*A
(mglkg)  LCso (PPM) *" GHS class** GHS class*®  GHS class GHSclass  LDso (mg/kg)
14 Chloroacetone 32-64 56-113 1-2 2 1 1 1
23 o-Chlorophenol 20-40 25-51 1 2 1 1 10
16 Hexahydro-1H-azepine 16-31 26-51 1 3 1 1 1"
10 Acrylic acid 16-31 36-70 1 3 1 1 15
5 2-Dimethylaminoethanol 75-150 137-274 2 3 1 1 21
20 N,N,N',N'-Tetramethylethylenediamine 120-240 168-337 2 3 1 1 31
19 Methylhydrazine 15-30 53-106 1-2 1 2 2 39
13 Aniline 160-240 280-420 2 2 3 2 55
3 2,3-Butanedione 320-640 606-1212 3 3 2 1 81
2 1-Nitropropane 240-480 439-878 2-3 3 —5 2 89
8 2-Nitropropane 50-100 91-183 1-2 2 —5 2 104
11 Allyl acetate 50-100 81-163 1-2 2 2 2 119
15 Cyclohexanone 160-320 266-531 2-3 3 2 2 127
18 Methacrylonitrile 50-100 121-243 2 2 3 2 142
4 2-Butoxyethanol 200-400 276-552 2-3 2 2 2 168
6 2-Isobutoxyethanol 400-800 552-1103 3 3 —+5 2 174
17 Malononitrile 30-60 74-148 1-2 1 —5 2 240
1 1-Chloro-2-propanol 150-300 259-517 2-3 3 —5 —=5 312
12 Allyl alcohol 60-120 168-337 2 2 2 2 316
24 t-Butyl alcohol 800-1600 1759-3519 3-4 —*5 (>4) 3 2 367
9 Acetonitrile 600-1200 2382-4765 3-4 4 not classified 2 671
22 N,N-Dimethylformamide 1000-2000  2230-4460 3-4 3 2 2 873
21 N,N-Dimethylacetamide 1280-2560 2395-4790 3-4 3 not classified 2 1135
7 2-Methoxyethanol 1500-3000 3213-6427 4 4 not classified  not classified 1684

*!: Converted from the LDso (mg/kg) by the TIPS method using the respiratory volume of rats.

*2
%3
x4

*5

: Classified based on the LCso (ppm) by the TIPS method according to the classification criteria for gas.

: Determined by previously reported LCso (ppm) by the acute inhalation toxicity study.

: The estimated doses calculated based on the LCs of neutral red assay. LDso (mg/kg) =LCso (mg/mL)*2 (mL/kg)*4 (doses)

Classification not possible due to lack of sufficient data.

32



