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“All substances are poisons;
there is none which is not a poison.
The right dose differentiates a poison

from a remedy.”
Paracelsus (1493-1541)

father of toxicology
"The dose makes the poison."
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B % B

> 1800's —#¥ f& (7 % /Arsenic trioxide) — Gi 3 A

> 1800's —3 = #2$ (Rotenone) #x & &

> 1800's —§ #* (',!rt £ & /Pyrethrum)— * 2 &)

> 1900’'s —i- & B Z/r #| (P fe 4-/lead arsenate) —
S R SR B R

# %% (Cyhalothrin ) ~ %= % (Cypermethrin)
% = % (Deltamethrin) ~ F =% (Permethrin)
'z i # (Pyrethrum )
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@ cv2 B & #pPyrethroids | 3 #3243 2 & & Organophosphates Insecticides
Iz 7 & allethrin Highly Toxic Moderately toxic

7 # % cyfluthrin % i frazinphos-methyl ¥ A racephate

% 7= 2 cypermethrin 4v Z->carbophenothion I4 #r¥>chlorpyrifos

;72 & deltamethrin

% “>chlorfenvinphos

= fl+>diazinon

%4 2 fenpropathrin

B 4 ¢ dicrotophos

—~ % t~dichlorvos

% it fifenvalerate + 5 frdioxathion F #F>ethion

% 7 #flucythrinate %= ¥~fenamiphos # = ¥xfenitrothion
ﬁ 7= % permethrin 35 > fensulfothion i frfenthion
Je R B tetramethrin = ig; ¥~ fonofos 5 + ¥»malathion
% = % tralomethrin + 45 frfosthietan 7 4 ¥»xnaled

% B >isofenphos

ze < ¥xphosalone

i£ 5 ¥~methamidophos

7 = ¥>phosmet

7= = ¥amethidathion

17 # > primiphos-methyl

= + >methyl parathion

i 4% ¥>profenofos

% <~ $»mevinphos

17 £ ¥rtemephos

17 % & monocrotophos

# A& ¥atetrachlorvinphos

4@ 5 ¥>phorate

= # trichlorfon

455 F #~phosphamidon

¥ 45 ¥rterbufos
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N Methyl Carbamate Insecticides

% % % Organochlorines

Highly Toxic Moderately toxic

-3
+ s i%dicofol ﬂ&é ﬁ’]

#» s aldicarb % - propoxur

dienochlo® # %

4¢ i%-3% carbofuran

% # 4§ endosulfan

% = i%formetanate

# 2 lindane

Je @ & methiocarb

3 2 # methomyl

Biologcals and Insecticides of Biological Origin

° HEH I Bk R A A
# 4 [ABacillus thuringiensis
Other Insecticides and Acaricides 4 5 2 ] 429

FREL L B Boric Acid/Borates

4, it #fluorides

#7 £ + 7 #ENeonicotinoids |£"sulfur

Pentachlorophenol and Dinitrophenolic Pesticides %
P P % 3 )

i 34 dinoseb | « % 4% dinobuton |

»Other Herbicides £#4 % glyphosate = 3= v| Paraquat Diqual

<

©
\ bk

=Lt RIS R

Insect Repellentst# # Essential oils

Aresnical

A it & % Arsine gas

# & A Rodenticides

‘@ Z# Fumigants

3 ¥4 EL#|Organic Rodenticides

A it & $ Sulfur Compounds

& 8 # EU&| Inorganic Rodenticides

&k it & 3 Phosphorus Compounds

&+ Phosphorus

¥ i“ & 4 Nitrogen Compounds

Bk i 4:Zinc Phosphide

# F# Fungicides

= 57 Triazole

4 it & 4= Copper Compound

3 # % Organomercury

3 47 it £ 4 Organotin Compound

4% i & F Cadmium Compound

®)
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1. The head is 4 times more
absorbent than the hand

2. and the genital area is 11

~times more absorbent.

G -

, 16
Www.pested.msu.el

FEIBIEBI=LDs,

>R BB L g N - ARk g B -
>R TAR g RS

B e

LD, (mg/kg)
Ethyl alcohol 10,000
Morphine 900

Dioxin (2,3,7,8-tetrachloro
dibenzo-p-dioxin:TCDD) 0.001
Botulinum toxin 0.00001
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®RE WHRS Bl hES =SS =2
EDHE =5 >5-=<50 >50-=2000 | >2000=5000| >
50
e e 5000
EE <50 >50-=<200| >200-<2000| >2000=<5000| >
LDso 5000
(mg/kg)
& o
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PARTICLE SIZE DEPOSITION PROBABILITIES
FOR PARTICLES OF VARYING SIZES

PULMONARY

% DEPOSITION

] i i 3 $ i i

6o 1 2 3 4 5 6 7 8 9 10
AERODYNAMIC DIAMETER (wm)

m—iiaiand;Hayes (1994) R - —




(=) ERESIERGEER

>E O X ZE 4 --21-90%

> & M hL/3 (< 1/2)4 &8

PR EET REES AR AR kY B

>5 ¥ L& %A E (lowest observed adverse
effect level, LOAEL, mg/kg/day) A&z A 1= % #&
Bl RERG Vsl agd

1/34 e peniz
<1/2
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PREHEGF 2 FRLhET L3 2 HE (NO
observed adverse level, NOAEL mg/kg/day)
AMEH B Er > ZREFTOREET
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R
A (BH) K24 (R kD - ) S
t 4% (ki) s 4§

% (Permethrin)

. % (Deltamethrin) ~ 7 =& %
4 %3 (96 h LC50)

£ B G4 (Pyrethrum) -

# &% (Cyhalothrin ) ~ #i# % (Cypermethrin)
& R
- 4.
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FFEIREYS M

o KELEMFH M (Aquatic toxicity)
e SiEE M (Avian toxicity)
P88 ( Duck ) 2(#828 ( Quail ) A
® ZEi£FH M (Honey bee toxicity)
o HIRMEMTETER (Effects on soil

microorganisms )

® Ufi#5/5 14 (Earthworm toxicity)
o HBE RFEXMFE M (Predator/parasite toxicity)
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RE A 2
>4 A B g 4
XK A LCso mg/L N ~
i]; 3 ECso mg/L <1l >1~<10 >10~<100 =>100

Www.hzbbs.soufun.com38




(ADI, RfD)

® i MH--LHI&S

® 7 rx ¥_F|Z i * - (Uncertainty factor, UF)
LK S
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)
How do you know ? ekl RNty
How good is the data ? l

>raEAR OF) 'NoREL/ 10101
% > ¥k (safety factor) NOAEL/L0XI0XL

FERF | 10| BH| 10| B % [2-29 * BB
23] |23 |BE % >

NOAEL < ...Uncertainty Factors... > ADI/RfD
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To reach the “lowest observable adverse effect level”,
' you would have to eat 21040 tomatoes per day
2 1040 during your entire lifetime containing residues of
52.5 ug of Imidacloprid

| @ 705 4' To reach the ‘N0 observable adverse
L alictor of At least effect level, you would have to eat 7054

; £ tomatoes per day during your entire lifetime
DO is applied e - . .
Lween NOAEL containing residues of 52.5 pg of Imidacloprid

and ADI/ARfD
To reach the@CCeptable daily intakeyou
74 ' would have to eat 74 tomatoes per day during your
entire lifetime containing residues of 52.5 pug of
Imidacloprid

o

Ifyou Would eat 1 tomat@er day during
your entire lifetime containing residues of 52.5 pg of

Imidacloprid the dietary burden would be at
the MRL-level
Hded legally !




1.° 3 kB % &
PR PEER B -
(EBEE %) ¥
%‘
1R E AR E
(dra xR %) 2
~
. 2R EREF e
‘ - - -
B REYE D 10 10 10 10
4, - 5 kB A& (mg/kg b.w.)
d 24 ~ 23 ~-KB a5 @ Kk From: Casarett & Doulls 1996

BEr Fkp-¢ F 3 ¢

, A

A H v % ®B--Pesticides removed from their
original containers are the highest cause of
pesticide poisonings in adults and children.

ko N 4 V8 g o
7 AT s
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v %
LI 'mJ—+--- ﬁ%ﬂ’
Organophosphate poisoning

e Used very commonly in agriculture as
Insecticides and herbicides. Organophosphates
are also used as nerve gasses and solvents.

« Organophosphates are a nerve toxin

* They are attractive because they degrade
rapidly upon contact with air, sunlight and
soll.

- MBI L ¥

« Commonly used organophosphates:
» Azodrin (Bilobran, Crisodrin, Monocron)
* Bidrin
Clorthion (Dicapthon, Isochlorothion)
Dicapthon (Clorthion)
Malathion
Parathion
 TEPP (Tetra Ethyl Pyrophosphate, Diophosphoric
Acid)
* Thimet (Phorate, Granutox, Rampart, Timet,
Vegfru)
 Trithion (Carbophenothion, Acarithion, Garrathion)




¥FALPRb|F--3 A7 KA

BEW Aot REEFE S A A R) R
M2 E(F F - X4~ ¥ 1) carbamates®

Az 17 (methomyl)? & %

.53v2 @9 35 r22 4 F3z)

pe

:%%ELE.#% 28 -8 P R R PSR i (comatose)
« 60k 1Y [ %

oI|fr e & & # (unresponsive) ik ih#& (GCS) 3

ox /B (BP) 80/50 mmHg

o= ¢ (HR) 80T /min FAT WA

) carbamates
- Stk d

“Fa it P B4/ (pinpointed pupils)

ord £ < Zrvk (garlic odor) -

vt 3k 4 (muscle tone)~ #viEk & (tendon reflexes)* ™«
o 3 14 % (bradycardia)

Acute Fatal Poisoning by Methomyl Caused by Inhalabn and Transdermal Absorption
A. M. Tsatsakis, G. K. Bertsias, I. N. Mammas, |. akakis, D. B. Georgopoulos
Bull. Environ. Contam. Toxicol. (2001) 66: 415-420




1.2 8¢ F 2(x x84 Fe3z)-1
i ZE% 3

PREP SRR 5]'\&1 R e Ry
°T&)%«1iﬂ’<-,'2?"’” it > PR IE 2 EFYF
ex ;1.6 mg/L > >1 mg/L ¥ it g = 5= (Tsatsakis: 1996)
‘x ji ¥ PEdg "3 iR % 2 (cholinesterase activity) 3 380 U/L
(3500-8500 U/L)» $r4189% o

Table 1. Inhibition of cholinesterase activity (from the lowest reference value) and
blood methomy! concentration.

/ Onadmission\ 1¥day  2"day 3"day

Cholinesterase activity (U/L) 380 860 2400 3200
Percentage of inhibition 89 % 75 % 31 % 9%
Blood methomyl concentration 1.6 0.8 0.6 0.1
(mg/L)

N

RS AR L ICEY -8 LT,
R Y T-L TS

R %% & (congestion of viscera)

% -k (pulmonary edema)

B~ B~ 3%~ B LA S ,,(,)5]'\4}"‘ KECACRLE X4
- AFRRE L B (4 ppbh) Ao 7

SaLi3
e 3X i 2P M N FE R EE ¥ (systemic
inflammatory response syndrome, SIRS)2 % € B ¥ %
*Fe i ¥ (multiple organ failure syndrome) > =




27 HY F (5 %)

B 0 A2 el > 5% 0 §8 £ 40kg

FRICREM2E A2 [ rdd RRG LS 2RI
#PrFPAERS *ﬁﬁé’%;—}f_}}k?‘g’#
X ek RS 308 A = o

B D TR F .? p ;g;‘{/ﬂ;‘;ﬂ;ﬁ'\ LR BRI
¥ )93 ) & 2 BDIC
(disseminated intravascular coagulation)

1 FLDA, Ex=340, Em=455 of MULTI-R3110-0301.D
C3J Pumpl, Sotvent A:DisLH:0(11/2/95 61629 PM)
E Pump 1, Sotvent C: disLH20 (11/2/95 61629 PM)
=l
=

Pump1, Sotvent D: CH:CN (11/2/95 6:16:229 PM)
Pump1,Flow (11/2/95 6:16:29 PM)

"\ . \J A )12
Pump1, Pressure (11/2/95 61629 PM) AT AR aF
%F 4
164 =2
....... L N | S S SR |
14 2
E
12 s J
: s B
: :

a | T L 1 I L} 1 1 L I T 1 1 T ' 1 T 1 J I 1 1 1 1 l 1 1 1 1
0 5 10 15 20 25 min
L3 FLDA, Ex=340, Em=455 of MULTI-R3110-0201D
S iR S e

mp 1, Sotvent C: dis 45: del: HP-1
S T
mp 1, Flow 451 : ; .
T3 Pumpl Pressure (11/2/95 54507 PM) E’Y{g‘:ﬁﬁ‘fﬁﬂf}*/‘ﬁ-mmw” 30min(70:30)
Xk E Det.:Exit: 340mm
12 g Emit.:455mm
=} Reaction: 0.05N, NaOH: 04mi/min
10 OPA: 04m!/min
8
6
4
A | | e I

b
L] L] 1 L] L] I L] L L] Ll I L) L] 1 L l L L L L I 1 T L 1 I 1 1 T L]
0 5 10 15 20 25 min




TIC of 520-Ld
unknown; Run at 11:13 AM EAT on Fn Oct 13, 1995
Abundance Mechomyl
CAS NO: 16752775
Fomula: Cs HioN202S
MW: 162

0 L L Al L L] T T Al 1 L} 1 L L T 1
a 6 R 12 14 16 18 20
Time (min.)
Abund Scan 308 (8.424 min) of 520-1.d
Msce GC-MS condition:

Model: HP5890 series H-MS Engine
105  ColumnHP-112mX02mm id.
Inject T.:200C
Col. T. :60 C, 4min = 20°C/min, 250°C, 10min
Camier gas: He: 1 mL/min
Mass range: 4-1000 amu.

88 EL 70ev
g [ o 162
r.. s ol E P e
— .1 | T L 1 L) T 1 ] | == 1 F~—J ] L) L] pi 1
80 100 120 140 160
Mass/Charge

LET 2V
(paraquat) # fcEg
5 ouE IRk L 5

(methom

Tl




O AR EERIN24%(3

PR K Eel 2 B R JiE 7k BSs P 3%

100mg/Kg)

EN4) w515

EHEZASE 0052 0072

F0.5/h\F |IER IES

B2/ EENELD TR IES

B4/ EENEL A E s
F1X EENEL ~ A % BEED - HiE
$2XK 2F - EENED 2E - EENED - HiE
F3X 22X - 2hm - EFeEd |BE - BUHM - EFEED

HIBESET

F4X

B - SEENH D - EIRIELE

HIBESET

5K

SET

$6~7X

%7 R ) 0 1A
LR R| FFS  FEHR
RGN | B 2 TR
RA G4 R BT R
Rt L N N
R FL T
3 (H R T v RFTD,
Byl 854WP + % < 4:25. 3%C
REMR ‘&3 I % Fo0Ni% it
ER Y ed RS
LIRSy S
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o 7 EF LM (Organochlorlne |nsect|C|de)
o 1945 ¢xH|
« F A E AR
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L& iy carson
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- MBEIBEEE - = - B - BiERE - —mid...

 BEIRIZ T3 - Btk RS - 5% - SU3E...

- BESHEME - &K - LT - = KR8 - =K.

cHEESH-AEBMm - TREAR -

CCBUEN - TRz MES - 80 SHERE..
c [SHEEALEY) - AESWM - MHEER - Bk

http://www.tactri.gov.tw/
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Z & (Endosulfan)
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il

S

7 F3:CyHCl0,S
2F2:406.9
CAS#:115-29-7

BIASIEERIBIREBSSE BB ixa Tl

ZRBRIELE

1 EKAEIEFIEEY B5 (R B\ (KE)LC,8EC,,

SH= #/R1ppm - BREISE -

2 HELIEEREY HEBRS -

3 &YEBEH BCFfish=2,400~11,000x%
MERES - 4N - BYNEAEIFAS -
lRBRETMERANZILEE -

4 IZIEhEREE FEHM - oBEARIMEE - KEAHN
St EEIEHKIR MR LR EES -

a-EndosulfanfE T1E 7 ¥ = Hi57K
B-EndosulfanfE T 1& 2 ¥ Z=HJ208K
X ¥YEndosulfan sulfatefE T1E¥ = HA1,336K




/ T 22 F2 a2 B /ARl nubendiamice e 255

(2016.03.01)
> AR T XRA GH (wrE p chaT S T FE) o
SRR KT R LR 7
% 3 3 -6.05 (ug/L) 100%inhibition

T LR PN S EEYIE FE Y |
B AKEL A kY & e BB E AR

> #ix % B (Chironomus riparius) & ;= g 1 =
=24 & T r

arkive.org— -~

G A DEGA RS SR VL

A8+ 5(5.5%% f5 % ME)

62




¥ < A7)

> H L
1% 23%—3 | 8 LR 287
-= f'i ):?)f ‘{%o]‘i‘. \ f'i,_ J{g‘\)\/}? ol‘i‘_ ~ f'i }a‘?’éé o}i—.

63
SEREDHR

> H B 2 e
2% 5% —3R T LIRS 2H
—% 5 M3 1 LDso/LCso

— R B AFE R S E PR L HE

—HER DR IR




O=—C=—NCH,

Butyl isocyanate (BIC)
+

L
Y ngﬂm

Carb
(methyl 2- e ettt )

+HO0  CHNH, + CO,
ot Hi HsNH, 3
GGG /F' butylamine

u
@
Butyl isocyanate OR , GHNH
At B ER A
':%.‘
Qg‘

Hexamethylenetetramine (HMTA)

LAl > AT % 2
uoaa

(methyl 1-(

Dibutylurea(DBU)

6H,0 5 AF 8T ABICADBUR &
“The aldehyde can reacte with butylisocyanate or DBU.
S0, DBU formation was inhibited

hydrolysis

S
{6 /C:O i+ 4NH;
L H i

" Aldehyde, ammonia

EYRRE-MENRE-SLE-BEES
Several commercially important of MPCAs

Types Species

Alcaligenes xylosoxydans, Bacillus licheniformis,
B. sphaericus, B. subtilis, B. thuringiensis,
Enterobacter aerogenes, E. agglomerans,
Ochrobacterum intermedjum, Pseudomonas
aeruginosa, P cepacia, P putida, Streptomyces
candidus, S. Griseoviridis

Bacterium

Beauveria bassiana, Metarhizium anisopliae,
Nomuraea rileyi, Trichoderma asperellum,
T. harzianum, Verticillium lecanii

Spodoptera litura nucleopolyhedrosis virus (NPV)

Bacillus thuringiensis delta-endotoxin in corn,
potato, cotton...
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B )7 ‘\/

Q eswpraryryge

8 1L E wb, & AL "

hid ’J miﬁﬂi%m Zﬁ?’%ﬁg % BBBE ST BES ﬁ‘gg %g%
HER AN EARE S 40 18
TIEH E MM 5 R 54 20 18
%
FRAHHSREEESRSEH 5-10 18
FRAHHEREEEL RSN 8-30 18
NI R B RS 150 - 200 18
G ACKE P & & F h A 10-20 18
DM ECRIEN E B RS 10-20 18
RIEHEHRMHE AR SH 10 18
EZ RN ER RS 5-20 /8
ANCE-€ X2 P8 & X! 10-20 48
DRk BR RS 2-4 18/ R

13 i ek R s T4 A 1200 18 &% A2+ A
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N7 TRYHEES:

« RNEEME - BEREAT WM EEMREIEF R ZEE
(an exogenous substance that causes adverse health effects in an intact
organism, or its progeny, secondary to changes in endocrine function.

Weybridge, 1996).

« BINEMMBEESY) - cIlBRD W RFINEE - WEMSEEMES
HEFLZHEE (An EDCis an exogenous substance or mixture that alters
function(s) of the endocrine system and consequently causes adverse

effects in an intact organism, or its progeny,,..... WHO/IPCS, 2002).

c ARBEFE" —SEIUREZEE - -F18 - ARES - TEIER
Py " HEM{EINGEIS =" (An adverse effectisa “change in the

morphology, physiology, growth, development, reproduction, or life span of
an organism, ... that results in an impairment of functional capacity,.....” .

WHO/IPCS, 2004).

ER 22 (EVU) ZFH&3RR

(SU(£564TEH) S — 66FB{LEY S
REWHEBRBR D BS/0/{E48E
ETEREASAERN) g0
A ARAEHEFIEEZRAENBIE -
*JRC(Joint Research Centre)
-2015F KA #H400fEEZ K100
biocides ZEfiEER K A
016ARERERFERLS g

* Brussels, 01 June 2015 Conference “Endocrine disruptors: criteria for identificati on

and related impacts”
I- http://ec.europa.eu/health/endocrine disruptors/events/ev_20150416.ldm I
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CASNo. |EXH h & H BE
50471-44-8 |Vinclozolin REE H
12427-38-2 |Maneb fEYkh::] H
137-26-8 Thiram 1= B H
12122-67-7 |Zineb 75/ H
330-55-2 Linuron(Lorox) | ZE&5E H
1912-24-9 | Atrazine HRF H
15972-60-8 |Alachlor = H

|

ZBIIRRE (USEPA) ZFF {4 IR N
- 67>52E{LBH(48RREEA) %

321& 2018

. ‘ Ve ‘
141EM 187

Tierl Tier2
L AN y K

e July 30, 2015: Tier 1 Screening Results for 52 Chemicals
e http://www2.epa.gov/ingredients-used-pesticide-products/elocrine-disruptor-
screening-program-tier-1-assessments




algE(RINVEBE AR TEZ32IE(EEYE-1
O EA D W EEE BEMRERE | BUHREBE | FiRIREBE
1 (24-D

2 | AbamectinBiE;T

3 |AcephateBR#g1A

4 |Acetone GERRZETE(ERARD)
5 |Atrazine E/F;FO O O

6 |Benfluralinf3[E% 0 O O @)
7

8

9

[m]

Bifenthrin 2332
CaptanEZZ
Carbarylinx7 e

10 |Carbofuranili®x @

11 |Chlorothalonil[I& X560
12 | ChlorpyrifosPaEria

13 |CyfluthrinERZE

Ol 0| O

oJgE(FRENBE A S TIE 2321 (L2 E-2

OJRE BN D WIS BEMRERE | BUHREBE | FiRIREBE
14 |CypermethrinEifiZEe O
15 |DCPAXZE® O
16 | Diazinon XFI#4
17 |Diclobenil_&*i50 O
18 | Dimethoate K12 ® @)
19 |EPTCEZER
20 |Esfenvaleratez={E#I©® O O
21 |EthopropZ XA 0 @)
22 |Fenbutatin oxideZ3 85
23 |Flutolanilig 2 Ze O @)
24 |Folpetf@fig® @)
25 | GlyphosateF= i E
26 |ImidaclopridzsiZEMz
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27

IprodionefkZ & O

O

o)

28

Isophorone
CEREREXEFAMASR)

29

Linuron 2550

30

Malathion BHI A

31

MetalaxylifZE% e

32

Methomyl# 7515

33

MetolachlorEZE 0

34

Metribuzinif 24 F @

35

MGK 2641 715

36

Myclobutanili#E=E®

37

NorflurazonZ & 50

38

o-Phenylphenol
CERREXEFRNSD) @

39

Oxamy| &R #% iR

olgE (RN B AR TEZ321E(EEYE -4

0147

TR BN WIE b FRAE | MRMETIAE | PRIREATE
10 |PCNB GFBERIEFARS) © o o
41 |PermethrinBHZE 0 @)

472 |Phosmet=ifi20 @)
43 | Piperonyl butoxidet# 7115

44 |PropargiteB iz ® @)
45 |Propiconazole& 527 @ O O

46 |Propyzamide/ X1 EiZ® O O
47 |PyriproxyfenBf &350 O

48 |SimazineE iR ;F 0 O O

49 |TebuconazoleB=#l© O @)

50 | Tetrachlorvinphos#ZA 2@ @)
51 | Triadimefon=%3%

52 |Trifluralin=1&% 0 @)
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BN AEZSHIEIN?RtEE T BREE E &
BEENRE -

B EENRNZEEEZESBHZ2EE - TEKRIEEY
iHELENHE M E R (Toxicity Mode of Action) E &

Y

RXH{EH
(Interaction)

\

N -

« (1)BI SN (dose additivity):

S ZEREERANRER ZE M IFREHIR -
ZEEE EUHAEREESHRNMER -
- QM REEIIFRIRME(response

additivity): &% & R#ERRE2 TR
BRI - S ERE S AER

RESHNRERIRER -

"‘l-

- EEBEROIEFRUERARERES
& HEBEREAFERGIERZ1
MER - BEXEREZNMERE
(Synergism)sk BB M ZiEMIEA
(Antagonism)
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Thanks for your attention
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