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Costs of Toxicity Tests

Ames’ Tests $7,000
Acute Toxicity Tests (Rat, Mouse) $6,500
Acute Dermal irritation (Rat) $3,500
Repeated dose Tests (Rat, 14-day) $45,000
Chronic Toxicity Tests (Rat, 90day) $110,000
Chronic Toxicity Tests (Rat, 1-year) $250,000
Carcinogenicity Tests (Rat, 2-year) $1 O?O O)OO
11=

(from Casarett & Doull’s Toxicology)

Need for ‘Short-term in vivo System’
to reduce costs of carcinogenicity test

;”" WP Nanotoxicology Project Laboratory, Nagoya City Univ.
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Similar histology
and behavior
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Evaluation of the weight of the evidence

Epidemiology Animal study Mechanism
Cancer in Cancer in Mechanistic and
humans experimental other relevant data
animals (Mechanism likely to be
l operative in humans?)

Overall evaluation

Group 1: Carcinogenic to humans

Group 2A: Probably carcinogenic to humans

Group 2B : Possibly carcinogenic to humans

Group 3: Not classifiable as to its carcinogenicity to humans
Group 4: Probably not carcinogenic to humans

;f QP Nanotoxicology Project Laboratory, Nagoya City Uniy.
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o> XPA (& kXeroderma Pigmentosum Group A
ProteinBREEZREAEY V/INOB)DX U LA F KR
FBEICEAETIXPAZ /v O PO (XPA/-) &t
7::?'720

>EBICENMR(UV-B) 2 RATCHREBRE LEENSHE
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B ERb) o

o> I ARER T IBIE & U TR ERD 08,

> BB CIEBArasBnFDEEINSHRE(CHSNDHATL
rasiBFDEE(FFIEEEL,

o> Y73 EHRRRIE X B AR EREE DRV 10(F)/20(M):E.,

g QP Nanotoxicology Project Laboratory, Nagoya City Uniy.



DMBA&PHIPIC X 25 HIS5EE DI IRIES S
B A c-Ha-rasi@cFDZE

I0 (50 days old) 1|6w
'/ DMBA, 40mg/kg, i.g-

L
(\(

c-Ha-ras Gene Mutations

L Hras128/Wid | No. of Human Rat
100 92.9% Tumors Transgene Endogenous
< go|- Hras128 9.39/rat Examined Exons 1&2 Exons 1&2
= L
2 60 Hras 29 122 0
- 33.3% 12
% 40 ] 0.8/rat £ (60%)
£ 20} wid 7 - 0
0 RO OEnCnEO —— 3 GGC to TGC; 4 CAG to CTG; 3 CAG to CAT
0 (50 days old) 12w

c-Ha-ras Gene Mutations

| |
PhIP, 100mg/kg X 8

YVYVVVVV No. of Human Rat

L Hras12s/wid | Tumors Transgene Endogenous
100 O Examined Exons1&2 Exons 1&2
& gol Hras128 100%
o ~ 9.7/rat Hras 13 8 a 0
c 60 128
S al (61.5%)
2 20F 0% Wild - - -

— O/rat B

0 2 GGCto GAC; 2 GGC to GTC; 1 GGC to TGC

4 5 6 7 8 9 10 1112
. 3 (Exon 2) CAG to CAT

QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




Hras1285 v M CHIFBERDADFHLE
q ‘! I2 10_.12W
Ll

| WERYE |

Mammary gl. Skin

E‘g Test compound Route Female Male Male Male
G o MNU i.g., i.p + + +
& © DMBA i.g., Painting + - I
€5 PhiP i.g. + +
= = 3-MC i.g. o -1
O B[a]P i.g. AL +
| + o+
DHPN 1.g.
o «»n Anthracene .3 + +
® & PKlrene I.g. + =
& o NNK i.g. + -
€D lQ i.g. + +
c 2 MelQx i.g. + -
E'G AOM I.g. + +
5 on e T T
30O  NMBA corng +  + +
DMA i.g. = -

. _2°+,Yes; =, No
% QP Nanotoxicology Project Laboratory, Nagoya City Univ.
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L7eBE. XAZXLELTHT ULHPE3DZEE- R
BEHAES UTULVERL,
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Response

Control
level

Dose of Carcinogen
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g z1R0 & I DRV AMB D

RR
anl::: SETAp
ESUH FFRAEO0
‘/’}’A'\"ROC 587 147 87 (59%)
m%{ 224 149 80 (54%)

|IARC Monographs, Supplement 7, 1987
E. Zeiger, Cancer Res., 1987
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PHIRLAMEHRE(FRETIL)

0 2 3 8 wks
I I I I

1DEN v2/3 PH S
G1 BB

4 v S
G2 EREE

ﬂ,ﬁﬁﬂ( v S
G3 HRNE

g} I F344 S v I, 6 88
[ : B8
L1 . wiwme
£ . DEN (Y IFIZOH =), 200 mg/kg, i.p.
3’ &R, i.p.
: 2/3 PH (&85 FFYIBR)
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PHRIEICKDBMHEEEK

B tEaE(%)
BB D Ames’ test
EOABOMESS e Bl RRE &5t
ixn 31/32 (97)2 29/33 (88)°> 1 /1 (100)|61/66 (92)
ez 7/26 (27) 2/15(13) 1/2(50) [{10/43 (23)
IEREDE 0/6 (0) 1/42 (2)¢ 0/ 2 (0) 1/50 ( 2)
(=H} 38/64 (59) 32/90 (36) 2/5 (40) |72/159(45)

a, E&t%; 4,4-Diaminodiphenylmethane

b, EE14; Clofibrate, Di(2-ethylhexyl)adipate, Di(2-ethylhexyl)phthalate,
Trichloroacetic acid

c, FEtE; Malathione

d, B AMEDLBIRZ s+ AAD 11 VEIFHDHERTHIEER.

§ §P Nanotoxicology Project Laboratory, Nagoya City Univ.



RAGER (SERE)

R A S B
gDE [ 2/3WAFRR
Bk HRNESHRE

F344/DuCrj (Fischer) if>w . 150C/8%
IR3E . 665RS/Bx68 R/ Bx68/R)

€
o
~10 40
Q . . -
£ gl Quinoline Carbon Tet.
& wx| 30 ok
Eoa L i
3 ° 20 #%, P 0.01
qf 4r T [ ( ( - |
S 10
E2F I L I L
E i
0 ol-
Ar 03 1 5 10 20 Ar 1 5 25 125
Dose (ppm) Dose (ppm)
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wRYE 0 | =IE "S5 HE =1
Quinoline - | = | = |- — |6.21md ¥k
2-Nitropropane — | = | — | — [|100md %k |k
1,4-Dioxane — | = [ = | — | = |200mg ¥*
2,4-Diaminotoluene — | = | = | — | — [40mg]| &k
N-Nitrosomorpholine — | — | — | — |oosmg * |k
1,2-Dimethylhydrazine| — | — | — [ — [ — [1.0mg| %%
Quinoline - | - — — | 10ppm | k%
Carbon Tetrachloride| — — — 25ppm | Kok

Dose | , NOAEL (Highest) ~ * , P<0.05 *¥ | P<0.01

% QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




PREDRZIE E R

L1y

HFFEMNA BH*vs EENA E

Rk 100 % (60/60)

4 97.9% (47/48)
st E 0.02% (1/48)
faraterE E 0 % (0/60)

*IRILFAXRDY—LBEEFEDHS BERINLE-FELSA EBE
(J.A. Cooper II, et al., Br. J. Cancer, 1979)
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TTFJU
タイプライターテキスト
物

TTFJU
タイプライターテキスト
物

TTFJU
タイプライターテキスト

TTFJU
タイプライターテキスト

TTFJU
タイプライターテキスト

TTFJU
タイプライターテキスト
特異

TTFJU
タイプライターテキスト

TTFJU
タイプライターテキスト

TTFJU
タイプライターテキスト
率

TTFJU
タイプライターテキスト
率

TTFJU
タイプライターテキスト
物

TTFJU
タイプライターテキスト
物


NOATRYEDEDAPEIPERETHTTTED

wRYE Ames’ test PRE

FFREDAME
Aldrin —
Barbital —
Carbazole +
Chlordane —
Chlorobenzilate —
Dieldrin —
Di(2-ethylhexyl)adipate —
Dipyrone (Sulpyrin) —
Ethenzamide —
Prochloraz —
Propiconazole —
Triadimefon —
Trichloroacetic acid —
Trifluralin —

+ | +++++| ++++++

fibfiet a5 72 14

Bucetine ?
Captan +
Daminozide —_

| + |

§ '%i Nanotoxicology Froject Laboratory, Nagoya City Univ.




FREDFEREEFED2FE RN AMEHEREDFEES

0 8w 104w
DEN v PH GST-P* Foci/cm?
T | Test chemical | i
| Test chemical /
2-AAF 3’ -Me-DAB ~ Ethionine
Low dose =" 0.0008% ] 0.0024% ] 0.01%
Middle dose ——-0.004% 1 ——o0.012% — |, 1 0.05%
High dose 0.02% —., 0.06% — |, .—L—0.25% ——L <

0 25 50 75 100 0 25 50 75 100 0 25 50 75 100

Number of GST-P+Foci/cm? or Incidence of HCC
ﬁ QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




PEAF RN AMEAERE(FRRIE)DH =

1. AERESE. #3YF)ZEIBTE D,

2. MERMEDDPETHET,

3. IEECEERDNAMNEDHEDNAMEDRETE %,
4. BRNDOHOARMEFRDIBTR E—BT Do

5. VO AR TREDENAMECREIETH DT
O, (FotaBAZNRTEIHAEIAERLIEATH

Do
6. RS IREBEZEILTR LN, U&J\HEEEBT“ TH Do
(7. IEREDAPEDRERETTD TE>HIEL, )
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ZlgssRE b AR E (DMDETIL)

O 2 4 20,8

1 | 1 // ]

DEN MNU
VVVV

| /L |

$vvvww

| [ ] BRYE ) l

| | BRE /| |

;) . 6 BEcEF344> v ~

DMBDDALE (FH AlE2s)
& : Diethylnitrosamine(DEN), 100mg/kg, i.p. X 1 (AF)
v . Methylnitrosourea (MNU), 20mg/kg, i.p. X 4/ 258 (ZLAR, BPIRER, Al

IZAR)

I : N-bis(hydroxypropyl)nitrosamine (DHPN), 0.1% &Rk, 28/ (i,
BIRAR, BERERE)

DR/ ERE

: B

ﬁ QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




%ﬂi@%ﬁ%b‘ A~ aiE%E (DMBDDETIL)

0 2 28~36I5@
DEN  MNU DMH
BBN |
T_v_mﬂ WRYERS |
| | RENEIRS |

g ¥ : GBERIEF344 S v ~
DMBDDAE (FEM AliEzs)
& : DEN, 100mg/kg, BEREAIRS (FF)
v . MNU, 20mg/kg BERNIR 540,/ 2580 (L83, PR, BIIER)
V :DMH, 40mg/kg, 40/ 28R (Kiz)
[ : BBN, 0.05%, Bk¥iki&5 28 (EERt)
B : DHPN, 0.1%, Bphkig S 28R (Bf, BPRER, SRIERE)
1 518/ ERS
1 : wiayEiss

§ QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




IE® — RIMAR 2’2 — BHEES— A

BRIVIT R (ACF) Kb A

GST-P B E: Glutathione S—transferase placental (GST-P) positive foci
R TRE: Aberrant crypt foci (ACF)

% qP Nanotoxicology Project Laboratory, Nagoya City Univ.




SR HARNARBREICE1T4565 MEDFER (DMD/

DMBDDET LD &)
TS O 5 Bt BEERME (BiEEY%)
MNAAZRIIRES ZERHE (Ames’ test)
&1 P=1E y: &t

FRAAME 12/12 (100) 5/5(100) 0/0( 0) |[17/17 (100)
EFRINAYE 10/11 (91)> 8/10 (80)>  1/1 (100) | 19/22 (86)
ERNAYE 00 1(0) 0/4(0) 0/0(0) | 0/5(0)
&5t 12/24 (50) 13/19 (68) 1/1 (100) | 36/44 (82)

a_benzo[a]pyrenelXp& &
b Sesamol, Daminozide [Xf&E

,, QP Nanotoxicology Project Laboratory, Nagoya City Uniy.



ZlgssFHED AR EDIBIRRE

W% g %
B B ﬁ@ L
Y B, FLEME. #
z. B B, FLEME. %
f= ﬁﬁﬁsﬂﬁﬁsﬁ
TE BB A, IR, M
2 KIBACF., BRHL. IR, IRfE
B GST-PIB it #RaE: . IRME. #
30 % BRI, RE. iR
i % RIS %E i
Bt PN:BTLHL. LEEME. 7

B K%Lﬁm\ﬁﬁ~%ﬁ
BINIIR. FAE BB AL, IS
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TTFJU
タイプライターテキスト
病

TTFJU
タイプライターテキスト
異

TTFJU
タイプライターテキスト
異

TTFJU
タイプライターテキスト
甲状

TTFJU
タイプライターテキスト
異

TTFJU
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FREZEVE LS RBAD AR ETRETES

ST Ames’ FEx% SligsstT )l
E N [=N=]
test EE  BHATIES

BBN + - + Liver, urinary bladder

EHBN + - + Urinary bladder

MNNG + - + Esophagus, forestomach, glandular stomach

PNU + NE + Thymus, small intestine, forestomach

DMAB + + + Colon, prostate

DMBA + - + Liver, forestomach, mammary gl., skin

Bﬁ)P + + - Lung, injection site

3-MC + - + Liver, lung, hematopoietic, urinary system,
injection site

PhIP + - + Small intestine, colon, mamma l.

Captan + + + Liver, kidney, forestomach, small intestine

Folpet + - + Thyroid, forestomach, small intestine

BHA - - + Forestomach, urinary bladder

Caffeic acid - - + Forestomach

Catechol - - + Glandular stomach, forestomach

4-methoxyphenol - - + Forestomach

Sesamol - - - Forestomach

Sodium OPP - - + Urinary bladder

Sodium saccharin - - + Urinary bladder

D-limonene - + + Kidney

Daminozaide - - - Lung, uterus, blood vessel

Propineb - - + Kidney, thyroid, urinary bladder, lung,
hematopoietic

Dimethylarsenic acid - + + Liver, kidney, urinary bladder, thyroid

Total (%), 11/22(50) 5/21(24) 19/22(86)
NE: not examined

QP Nanotoxicology Project Laboratory, Nagoya City Uniy.




Formula for Validation
(J.A. Cooper 11, et al., Br. J. Cancer, 1979)

_ o ° Sensitivity = a/ (a+c)
ot Carcinogenicity > Specificity = d / (b+d)
outcome | Yes No Total ° Positive predictivity
= al/(a+b)
Positive a b a+b | o Negative predictivity
=d/ (c+d)
Negative | ¢ d c+d | . False positive
=b /(c+d)
Total | a+c| b+d|atb+c+d| - False negative
=c/ (a+c)

% QP Nanotoxicology Project Laboratory, Nagoya City Uniy.



Validity of the Medium-term Liver Carcinogenesis
Bioassay for Hepatocarcinogens?

Including Excluding
peroxisome peroxisome
proliferators proliferators

Sensitivity 61/66 (92.4%) 61/62 (98.4%)
Specificity 49/54 (90.7%)  49/50 (98.0%)

Positive prediction rate = 61/66 (92.4%) 61/62 (98.4%)
Negative prediction rate 49/54 (90.7%) 49/50 (98.0%)
False positive rate 5/54 ( 9.3%) 1/50 ( 2.0%)
False negative rate 5/66 ( 7.6%) 1/62 ( 1.6%)

a Cooper JAI, et al. Br J Cancer, 39, 87-89, 1979.
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