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Abstract: As a chlorinated hydrocarbon insecticide that has been used worldwide DDT and its primary metabolites
named DDE and DDD (collected as DDTs) is one typical bioaccumulative and persistent toxic substances. Because
of the lipophilic nature and persistence DDTs could biomagnify in wildlife that feed at higher trophic levels through
food chain and could accordingly cause adverse effects to aquatic mammalian. Studies about effects of DDTs on
mammals were reviewed. The Tissue Residue Guidelines (TRGs) for protection of aquatic mammals in China were
derived by use of species sensitivity distribution (SSD) and toxicity percentile rank method (TPRM). The TRGs of
DDTs for aquatic mammals by SSD and TPRM were derived to be 23.9 and 22.7 ng*g” food (wet weight) respec—
tively. The WQCs of DDTs for protecting aquatic mammals were 188.2 and 178.7 pg*L™ respectively. The risk of

DDTs to aquatic mammals was assessed based on TRGs derived in this study and the concentrations of DDTs in fish
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in China. The results could be used in risk assessments of DDTs to mammals in China and provide scientific foun—

dation for risk management of DDTs.

Keywords: DDTs; Sousa chinensis; Neophocaena phocaenoides; aquatic mammals; tissue residue guideline; bio—

accumulation factor; risk assessment
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Table 1 Body weight (BW) and food ingestion rates ) ~(8) DDTs HC, (TDI).
(FI) of representative aquatic mammals in China TDI
3 DDTs 2
Aquatic mammals BW/ke / (kged™ ww) HEBW References RC., RC DDTs
TRG.
Sousa chinensis 185 9 0.0486 15
NOAEL =LOAEL +5.6 @)
Neaphocaens " 5 0.0 6 TDI = (NOAEL x LOAEL)*” + UF )
phocaenoides RC =TDI + (FI + BW) 3)
WQC =RC + BAF 4)
1.2 TRG $ 3 (InTDI)* - 3 (InTDD) °/4 )
NOAEL S(P) - (/P /4
LOAEL NOAEL  LOAEL . L={3 (InTDD -S 3 (/P) }/4 (6)
‘ T ’ ° A=S(/0.05) +L )
NOAEL  LOAEL HC, = o* )
NOAEL  LOAEL () 2 ( Results)
' . TDI ) (UF) 2.1 DDTs
10 DDTs
ris (RC)
(¥D) (BW) ) o TRG. DDT
wQC (4) RC LDy, (Rattus norvegicus) 87 mgekg”
(BAF) e (Mesocricetus auratus) 5000 mgekg™ ®
55D TPRM 2 DDT . DDTs
TRG- SSD / .
20
% . SSD NOAEL / TOAEL"®" 2
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Table 2 Summary of studies on subchronic and chronic toxicityof DDTs to mammalian
DT LOAEL/NOAEL * LOAEL/NOAEL ®
Mammalian species s Endpoint Exposure time /(ma-kg") /(mg-kg" od? ) References
. . DDE . 20 - 67 days 0.58/ - 0.087/ - 25
(Neovison vison) Mortality
DDT . 70 days 200/ - 34/ - 26
Reproduction ’
DDT . 90 days 300/200 51/34 26
Mortality .
DDT . 72 days 200/ - 34/ - 27
Mortality
(Cotumnix coturnix) DDT . 6 generations 250/50 43/8.5 28
Mortality
DDT . 7 days - 0.02/ - 29
Reproduction
DDT . 6 months - 0.7/ - 30
Reproduction
. DDT 120 weeks 500/ - 80/ - 31
(Mesocricetus auratus) Growth
DDT . 7.5 years 5 000/200 97/3.9 32
(Macaca mulatta) Mortality
DDT . 6 months 200/20 16/1.6 33
Offspring growth
DDT . 2 years 50/10 4/0.8 34
Reproduction
DDE . 5 days - 24.8/12.4 35
Organ weight changes
(Raltus norvegicus)
DDT . 6 months - 7.5/ - 36
Organ weight changes
DDT DDE
. 6 weeks 200/ - 19.5/ - 37
DDD Organ weight changes
DDE . 7 days - 99/ - 38
Organ weight changes
DDT 17 weeks - 2.57/ - 39
Enyzme level changes
L DDT . 9 months - /10 -/0.371 40
(Ovis aries) Reproduction
DDT 94 days 62/ - 1.75/ - 41
Growth
DDT 32 days - 50/ - 42
Chemical changes s
(Canis familaris) .
DDT . 3 generations - 9.9/ - 43
Reproduction
DDT Lo 141 days - -/3.53 41
(Bos taurus) Intoxication
DDT . 57 days - 0.92/0.184 44
Histology
. DDT . 116 days - -/1.3 45
(Oryctolagus cuniculus) Reproduction .
DDT . 12 weeks - 3.0/ - 46
Reproduction
. . DDE . 8 days 480/150 81.2/25.4 47
(Myotis lucifugus) Mortality ’
. DDT . 15 months - -/2.4 48
(Peromyscus polionotus) Reproduction
:NOAEL LOAEL ;LOAEL/NOAEL? (RC) LOAEL/NOAEL®
(TDI) ;- o

Note: NOAEL = no observed effect level LOAEL = lowest observed effect level; LOAEL/NOAEL" = toxicity data expressed in food concentration
(RC) LOAEL/NOAELP = daily exposure data considered body weight and food intake rate(TDI) ; —indicates no report of the data in literature.
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Table 3 The selected toxicity data used to derive tolerable daily intake ( TDI) for mammals

) ) DDTs ) LOAEL/NOAEL/(mg*kg™ +d?) TDIT/ (ngeg™ +d™)
Mammalian species Endpoint
DDE 0.087/ - 3.68
(Neovison vison) Mortality
DDT 0.7/ - 29.58
(Coturnix coturnix) Reproduction
DDT 80/ - 3 380.62
(Mesocricetus auratus) Growth
DDT 97/3.9 1.944.99
(Macaca mulatta) Mortality
DDT 4/0.8 178.89
(Rattus norvegicus) Reproduction
DDE 1.75/ - 73.95
(Ovis aries) Growth
DDT 9.9/ - 418.35
(Canis familaris) Reproduction
DDT - /3.53 835.35
(Bos taurus) Intoxication
DDT 0.92/0. 184 41.14
(Oryctolagus cuniculus) Histology
DDE 81.2/25.4 4 541.45
(Myotis lucifugus) Mortality
DDT -/2.4 567.94

(Peromyscus polionotus)

Reproduction
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4 ( TPRM) (TRG) TDI
Table 4 The TDIs and relevant values used to calculate Tissue Residue Guideline ( TRG) by
toxicity percentile rank method ( TPRM)
TDI/(ng*g™ +d) In TDI (In TDI)2 P=R/(N+1) po-3
4 (Ovis aries) 73.95 4.30 18.52 0.33 0.57
3 (Oryctolagus cuniculus) 41.14 3.72 13.82 0.25 0.50
2 (Coturnix coturnix) 29.58 3.39 11.47 0.17 0.41
1 (Neovison vison) 3.68 1.30 1.70 0.08 0.28
12.71 45.51 0.8 1.76
P R N
Note: P = cumulative probability; R =rank; N = number of mammalian species.
4 (5) ~ (8) 3.2
:S=14.15 L=-3.05 A=0.114 HC, = DDTs
1.12 ngeg™+d”. 1 2 TRG DDTs
FI:BW  (0.0486 0.05) 2 o 4 ( >
RC 23.05 22.4 ng-g’ S N ) DDTs 3.24 ~37.1
( ) 2  RC ng Y DDT =g ( ) . 1999 — 2001
TRG TRG  22.7 ng+g’ ( DDTs 3.
). DDT (127 000) * 7~23.5ng IDDT+g"( )™ .2
4) WQC  178.7 pgeL™. DDTs
3 ( Discussion) 2 TRG 23.9
3.1 22.7 ngeg® ( ) 2 .
SSb TPRM 2 DDTs TRG
DDTs TRG TRG. DDTs
23.9  22.7 ng-g’ ( ) 2 .
o 2 3.3
DDTs  TRG 94.0 ngeg” ( ) DDTs TRG
TRG WQC
TRG o
SSD  TPRM 2
WQC 188.2  178.7 pg-L’ DDTs
(280.0 pgeL') * . DDTs TRG

DDTs
wQC
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