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Prediction of Fish Toxicity of Chemicals by Atomic Fragment Method:
Refinement of hetero atom fragments and optimization of the fragment constants
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We have investigated the availability of group contribution method based on atomic fragments for fish toxicity prediction
of chemical substances. The atomic fragments were originally defined by Ghose et al. in their study on the prediction of
molecular properties of logP and molar refraction. To predict the fish toxicity we employed the set of atomic fragments, and
determined the toxic fragment constants to the individual atomic fragments with a set of experimental toxicity data of 366
compounds. Those fragment constants gave us successful results in computer experiments to validate the availability to the
fish toxicity prediction. In addition, the refinement of the atomic fragments for oxygen and nitrogen also suggested that the
further refinement of the specific atom environment within the molecules may provide us the better prediction much more.
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1 CH3R, CH4 11 CHRIX 56 aleohol

2 CH2R2 12 CR2X2 57 phenol, enol

3 CHR3 13 CRN3 carboxyl OH

4 CRA 14 CX4 58 8
CH3X 15 CH2 59 Al-0-Al
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10 CHX3 : : : :

* R s am aliyd chain, X B & betero atom, Al ssd At sasd forabiphatic and sromatic, reipestively

2 Ghose HLIZLDIRT 7T 7 A bEFR (—8)
Ghose 5%, & L THREFOBEERTFOHZEZHNTHT
WEREEZ 5Lk LTV 5.

2.3 NTARFISTAVEDREL

Ghose HIZEVIRBINTIZJRFT7T7 A ML logP, MR O
B2 AMICERSNIZLOTHY, REFFICHOWNTITHTH
REEOHIEL B ELIGEMRRENERINTND. —F, ~

-1-



TR AT AN FNEREIT FOICEBSN TWDEIEE
W, ZZCARIIZE T, faEtE PRS-  AREE O m E
ERLWELT, BRI T, R TICBET R T777 AR
ERIEL, #1277 A N YRR LR -7 Z 7 A b
ELITHONWTHORF AT, K 310 =EiES4h T 5%

JA (=0 IR L TR -PER LR+ 7 T 7 A b fil %77

i

N ﬂ
/ N ey e ~o-
aldehyde ketone carboxyl ester amide nitro

3 B JERL-=ERE G2 A T 2MERT (=0) 1T
25 TN IRPTER 5
2.4 BERFISTANERDRE

ANROT — 2By OBALEW 7 T L TR T 777 AR
FRATZATW, AR, TOERSNIZEDRAFTTT AR

IR AT AL, R 777 A MO HEBEEZ R ~D.

INbaA &2 DILE WK T A IE RS A FLik 3 572 O
WEEBOMHEEL, LG O MR (FZRIE) OfEE TED
PO BETINCE R T 777 ANk 235 518 (F
MW7 TT A NEER) BIRET D, BT T A NERDOREIC
WX 7Ly AEGEALIEE AV . ARBFIETIE. Nelder &
Mead[Nelder 65] (ZLDWETT T LI AT LT Y X AMIHES
TYERR L7705 2% -,

3. HEREER

fa 7 E (96h-LC50) sER DOFE B3 d S T5 366 L&
WNE DIRF T T 7 A MENT OFER . — R EHRIN
TR 727 A NIR BN EEZ L O 11 {bEWdH-7-. Zih
D<A 356 {LEWOFEEEEL LB IKFE T AL R
T AN GO LA TV, MR DD
D7TTAEBERE L. ZNSDFM T T A NES A
FAWTHER U7 Bt e ERRE OB 7 ey M 4 1R

11

10

9

8 2 5
= o
= See o)
[}
E 9 o
96 amg(‘;%?‘; -
¥ LA et
o
i::J_‘ 5 b o°°;f Fodo "
o 00°
ﬂ?ﬂ* ¢ 'O ‘9 @
o TR
3 Ssde = -
6o L airdla Atomic Fragment Model
2 o P EFR D54 A~ Ghose et al
N=355
1 RMSE=0.9683

9
Error < 1.0

0 1 2 3 4 5 6 7 8 9
S2 B& 1 (Log(1/C[mol/L])

10 11

4 LI A AMEENE (96h-LC50) D FEEREL T 52
AUNERE AW HEREOMBE Y vy b

4 \RENBINNT, 2 TOTFTY A NEEE AV H#E:E
TEOEBREIC KT HEERERRET 0.968 Th-o7-. A HERIETS
PEFHNZ BN TIE, — %I, log(L/IC[mol/L]) 23 B tEsk B D+

BELTHWSIA. F-, HEE (TR T AOMREEL T
log(L/C[mol/L]) < 1.0 BHATFEIID. ZDZEND, ZNHOfE
B ATV TN 27 57 A MEDE O " Re k%
TRIZL TS,

WIZ, BFEF T (0), ZBHRFE N IZBILT, LWty
TNEREEZNMLUTZEFR T 77 A MBI GT L6 ot
BREOBED ROV TR 772, 22T, —HRF
DERT TV A MA~DIFEREEETH -T2 9 (LA WEBRS 357
{bE&W%E Rz, Ghose HOEFRT TV A ez DEEhFENE
THNZHWGE L, BN WETEITo TR 7 77 A MES
EFROEGEOHRREEO SR RER LICEEOTRT.

# 1 RFT7T77 A bOBMN - SETIC LD HERRE B o bk

T A bW RMSE £ <1.0 (%)
Ghose et al. 355 0.968 77.7
This work 357 0.950 79.6

* e FBRIELHEEIEORE

F 1 ITRENDEOIZ, Ghose HOANFNTFT A NMELGE
W56 O FRME IS DU U E A RMSE {EC 0.968 T
HDHDIZH L, AFFETEBIM - WFT LT T A MEGE RN
7oA O 0.950 L7220, T TIESHIDHKEE D LA R
iz, Fo, ERMMEEHEEMOREZE () A 1.0 Koboo
BIEHH 80%F<IZ EFHLTWS. BLEXD, RFFET0MD
~TaFEFLED, §lEFE, LV TNRBEESEL
JFRFTIT A RELICEST, X0—J@Oull,/ Tk
DOUENAFIND.

4. FEO

(L2 OEHER RSV B TSR+ M T 515 %,
(LS OFHF 3T DRk FIEOHEE 1 R Bz
HL, [T 757 A M W3 R SRR 2B U CREOA
PEZRB BN LT, -, JRFT I AN FNEREED B
LICEDERT T A OB KT OFER, FREE O E
DHIFRFCEDHI LA R LI, S B OBEELT, LEWITAD
BALED, FIR TR EI05 TNRREOEMARIT 21T\,
WO TERT T A MO RELEZIT), LOREO R
WEEHER O EBLZ B LIV,

[BEEL A 7213 (fh) B AME % T S LRIBF 72 B A 52 1
THEMLIZLD THLZ LML, HEEZET .

SEXH

[ECOSAR 04] ECOSAR, US-EPA OPPT Risk Assessment
Division, ECOWIN v0.99, April (2004).

[Furuhama 10] Furuhama, A. et al: Development of an
ecotoxicity QSAR model for the KAshinhou Tool for
Ecotoxicity (KATE) system, March 2009 version, SAR
QSAR Environ. Res.21, 403-413 (2010).

[Ghose 89] Ghose, A. K., et al.. Atomic Physicochemical
Parameters for Three Dimensional Structure Directed
Quantitative Structure-Activity Relationships. 4. Additional
Parameters for Hydrophobic and Dispersive Interactions and
Their Application for an Automated Superposition of Certali,
J. Chem. Inf. Comput. Sci., Vol.29, pp.163-172 (1989).

[Nelder 65] Nelder, J. A. and Mead, R.: A simplex method for
function minimization, Computer Journal., 7, 308-313,
(1965).



