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Introduction

Objectives : search publications on mammalian toxicity of cyfluthrin. &
<
&
L

Results : 6

e The research was conducted on databases provided by STN with the interface STNE&'&CSS v8.
The CAS registry number and the different common names for cyfluthrin were used as search
terms, associated with search terms for the mammalian and human topic (MAMMAS?? OR HUMAN

OR OCCUPATION? OR MAN OR WOMAN OR CHILD OR WORKER OR PREGNAN? OE&%CCUPATIONAL)
and search terms on tOXlClty (TOXIC? OR POISON? OR ACUTE OR CHRO @Q. OR LETHAL? OR
CLINIC? OR MUTAGEN? OR CARCINOGEN? OR CANCER? OR TUMORIGEN?x$R EXPOSURE OR RISK
OR MEDICAL OR HEALTH? OR ADVERSE OR REPRODUCTIVE OR DE&%L).

‘06

¢ The bibliographic search was performed on databases of the Qlﬁsters
TOXICOLOGY and SAFETY. Informations are available fo’cyﬂuthrm on the
databases HSDB, RTECS, MSDS-OHS, BIOSIS, TOXC@ﬁTER, CAPLUS,
EMBASE, CSNB, HEALSAFE and DISSABS. &Q’;\\O
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E4 2 BAYTHROID XL/BI
E5 2 BAYTHROID/BI
E6 2 BETA-BAYTHROID/BI
E7 2 BETA-CYFLUTHRIN/BI
E8 2 BULLDOCK 125SC/BI
E9 2 BULLDOCK/BI
E10 2 CYFLUTHRIN/BI
El1l 2 CYFOXYLATE/BI x
E12 2 EULAN SP/BI S
E£13 2 FCR 1272/BI &
E14 2 FCR 4545/BI eg?
E15 2 OPTEM PT 600/BI O
E16 2 SOLFAC/BI &
E17 2 SYFRUTRIN/BI \90
E18 2 TEMPO 2/BI >
E19 1 68359-37-5/B1 2°
E20 1 83855-46-3/BI (\%\
E21 1 85782-82-7/BI 60
X
=> index toxicology safety 0&’2}9
<
L7 QUE (("A-CYANO-3-PHENOXY-4-FLUOROBENZYL 2,2*DIMETHYL*8§%2,2*DICHLORO
VINYL) CYCLOPROPANECARBOXYLATE"/BI OR "BAY-FCR 1Qﬁ2"/BI OR "BAY-VL 1704
"/BI OR "BAYTHROID XL"/BI OR BAYTHROID/BI OR.§§?A—BAYTHROID/BI OR BETA
—-CYFLUTHRIN/BI OR "BULLDOCK 125SC"/BI OR BUIADOCK/BI OR CYFLUTHRIN/BI
OR CYFOXYLATE/BI OR "EULAN SP"/BI OR "FCR_QQ72"/BI OR "FCR 4545"/BI OR
"OPTEM PT 600"/BI OR SOLFAC/BI OR SYFR] IN/BI OR "TEMPO 2"/BI OR 683
59-37-5/BI OR 83855-46-3/BI OR 8578278é$7/BI)) AND (HUMAN OR MAMMAL? O
R MAN OR WOMAN OR INFANT? OR CHILD ORCPREGNAN? OR OCCUPATIONAL? OR WOR
KER OR PATIENT) NOT P/DT Qé?
A
)
L8 QUE L7 AND (TOXIC? OR POISON? OR AG@%E OR CHRONIC? OR LETHAL? OR CLINIC? O
R MUTAGEN? OR CARCINOGEN? ORégkNCER? OR TUMORIGEN? OR EXPOSURE OR RISK
OR MEDICAL OR HEALTH? OR Qﬁ%ERSE OR REPRODUCTIVE OR DERMAL)
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Manufacture/Use Information

Composition (COMP) :

Emulsifiable concentrate; water-in-oil emulsion; ULV liquid; wettable
powder; granules. **PEER REVIEWED** [Hartley, D. and H. Kidd (eds.). The
Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal
Society of Chemistry, 1987., p. A799/Aug 87]

Mixed formulations: (cyfluthrin+)phoxim; dichlorvos + propoxur **PEER X
REVIEWED** [Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. ép
2nd ed. Lechworth, Herts, England: The Royal Society of Chemistry, 1987., <#>
p. A799/Aug 87] 600

4
Corporate Name (of Producer/Manufacturer) (CO):, O

Bayer Inc., Hg, One Mellon Center, 500 Grant St, Pittsburgh, PA 15219Q2%O2,
(412) 394-5500; Agriculture Division, Hawthorn Rd, PO Box 4913, K as
City, MO 64120; Production Site: Kansas City, MO 64120, Shawnee, &% 66216
**PEER REVIEWED** [SRI. 1996 Directory of Chemical Producers-ited

States of America. Menlo Park, CA: SRI International, 1996.?;$§ 7861

xQ

Notes (NTE) : <é>

Synthetic pyrethroid insecticide. Commercial product is @ﬁ%ture of 8
isomers, the (1R)-isomers primarily responsible for t éabioactivity.
**PEER REVIEWED** [Budavari, S. (ed.). The Merck IQ§9x — An Encyclopedia
of Chemicals, Drugs, and Biologicals. Whitehouse S@Etion, NJ: Merck and
Co., Inc., 1996., p. 466] (\é\

The technical product consists of a mixture of é@diastereoisomeric pairs.
/Technical cyfluthrin/ **PEER REVIEWED** rtley, D. and H. Kidd
(eds.). The Agrochemicals Handbook. 2nd e C$ echworth, Herts, England: The
Royal Society of Chemistry, 1987., p. A7§@'Aug 871

Compatible with most other pesticides bqgfincompatible with azocyclotin.
**PEER REVIEWED** [Hartley, D. and %ﬁpKidd (eds.). The Agrochemicals
Handbook. 2nd ed. Lechworth, Herts,s®ngland: The Royal Society of
Chemistry, 1987., p. A799/Aug 87]x%

Non-phytotoxic when used as dir &ed. **PEER REVIEWED** [Hartley, D. and

H. Kidd (eds.). The Agrochemk§hls Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society~g@'chemistry, 1987., p. A799/Aug 87]
/Pyrethroids/ are modern s hetic insecticides similar chemically to

natural pyrethrins, but3odified to increase stability in the natural
environment. /Pyrethr s/ **PEER REVIEWED** [Morgan DP; Recognition and
Management of Pestiqﬁgé Poisonings. 4th ed. p.34 EPA 540/9-88-001.
Washington, DC: q§§? Government Printing Office, March 1989]

Application (APP): 6@

Agricultural %ﬁsecticide **PEER REVIEWED** [Budavari, S. (ed.). The Merck
Index - A {Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse
Station,<§%: Merck and Co., Inc., 1996., p. 466]

Contro Q% chewing and sucking insects on oilseed rape (cabbage stem flea
beet%é%nd rape winter stem weevil), cereals (Caphids vectors of BYDV),
ornﬁﬁentals, maize, cotton, groundnuts, potatoes, rice, lucerne, tobacco,
qggar beet, deciduous fruit, and vegetables. Control of insect pests,

€§ specially houseflies, mosquitos, and cockroaches in public health, stored

Q& products, and domestic usage. **PEER REVIEWED** [Hartley, D. and H. Kidd
Q§?~ (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The
Royal Society of Chemistry, 1987., p. A799/Aug 87]
MEDICATION **PEER REVIEWED**

Physical and Chemical Properties
Crystal Property Desc. (CPD):

Yellowish-brown o0il **PEER REVIEWED** [Budavari, S. (ed.). The Merck
Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse

Literature search Page 6 of 62
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Station, NJ: Merck and Co., Inc., 1996., p. 466]

Viscous amber partly crystalline oil. **PEER REVIEWED** [Hartley, D. and
H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts,
England: The Royal Society of Chemistry, 1987., p. A799/Aug 87]

Odor (ODOR) :
Aromatic solvent odor at room temp **PEER REVIEWED** [Purdue University;
National Pesticide Information Retrieval System, Cyfluthrin Fact Sheet No.

164 (1987)] é§'
&

Melting Point (MP) : C&

60 deg C **PEER REVIEWED** [Lide, D.R. (ed.). CRC Handbook of Chemistr R

and Physics. 76th ed. Boca Raton, FL: CRC Press Inc., 1995-1996., p. g§

3-139] o°

a

Octanol/Water Dist. Coeff. (LKOW) : 60

log Kow = 5.94 **PEER REVIEWED** [Tomlin, C.D.S. (ed.). The Pégiicide

Manual - World Compendium. 10th ed. Surrey, UK: The British %;é%

Protection Council, 1994., p. 248] 6@

D

Solubility (SLB): @Cg

Solubility in water is 2 mg/l at 20 deg C. **PEER REVéé%ED** [Shiu WY et

al; Rev Environ Contam Toxicol 116: 15-187 (1990)] &Q

Q?

Spectral Properties (SPECT) : Qﬁb

Index of refraction: 1.5511 at 23 deg C/D **PE@P REVIEWED** [Budavari, S.

(ed.). The Merck Index - An Encyclopedia of, emicals, Drugs, and

Biologicals. Whitehouse Station, NJ: Merc@é@nd Co., Inc., 1996., p. 466]

Q.

Vapor Pressure (VP): 2

2.03E-09 mm Hg at 25 deg C **PEER RE%;QWED** [Tomlin, C.D.S. (ed.). The

Pesticide Manual - World Compendiumg}loth ed. Surrey, UK: The British Crop
Protection Council, 1994., p. 2%§§>

Other Properties (OCPP): Q§>

Colorless o0il; specific optLg@l rotation: -15.0 deg at 20 deg C/D
(concentration by volume=4@20 g in 100 ml chloroform)/ (1R) (3R) (alphaR) -
cyfluthrin. **PEER REV{?%ED** [Budavari, S. (ed.). The Merck Index - An
Encyclopedia of Chemi s, Drugs, and Biologicals. Whitehouse Station, NJ:
Merck and Co., Inc. ‘Q996., p. 466]

Pasty yellow mass;<é§htains 23-26% (R 1R)-cis— + (S 1S)-cis—- enantiomers
(mp 57 deg C), 1§&19% (S 1R)-cis—-(mp 74 deg C), 33-36% (R 1R)-trans- + (S
lS)ftransf(mp.&@ deg C), 22-25% (S 1R)- trans— + (R 1S)-trans—(mp 102 deg
C) /Technica@§cyfluthrin/ **PEER REVIEWED** [Worthing, C.R. and S.B.
Walker (e \). The Pesticide Manual - A World Compendium. 8th ed. Thornton
Heath, U The British Crop Protection Council, 1987., p. 205]

Crystalglfrom m-hexane; mp: 68-69 deg C; specific optical rotation: -2.1
deg . 20 deg C/D (concentration by volume= 1.0 g in 100 ml chloroform)
/(233(35)(alpha S)-cyfluthrin/ **PEER REVIEWED** [Budavari, S. (ed.).
ZBe Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.

egﬁhitehouse Station, NJ: Merck and Co., Inc., 1996., p. 466]
Q& Crystals; mp: 50-52 deg C; specific optical rotation: +24.5 deg at 20 deg
Q§?~ C/D (concentration by volume= 1.0 g in 100 ml chloroform) / (1R) (3R) (alpha
S)—- Cyfluthrin/ **PEER REVIEWED** [Budavari, S. (ed.). The Merck Index -
An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse Station,
NJ: Merck and Co., Inc., 1996., p. 466]

Safety and Handling

Fire Potential (FPOT):
/Pyrethrins/ ... burn with difficulty. /Pyrethrins/ **PEER REVIEWED**

Literature search Page 7 of 62
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[Bureau of Explosives; Emergency Handling of Haz Matl in Surface Trans
p.434 (1981)]

Fire Fighting Procedure (FIRP):
Use carbon dioxide, foam, or dry chemical /on fires involving pyrethroids/.
/Pyrethrum/ **PEER REVIEWED** [Mackison, F. W., R. S. Stricoff, and L.

J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS (NIOSH) Publication No. 81-123 (3 VOLS). Washington, X
DC: U.S. Government Printing Office, Jan. 1981., p. 2] ép
Fire-fighting: Self-contained breathing apparatus with a full facepiece <#>

operated in pressure-demand or other positive-pressure mode. /Pyrethrum/ C&
**PEER REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J. Partridgigb

Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical K}
Hazards. DHHS(NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC%;%.S.
Government Printing Office, Jan. 1981., p. 5] ng

Extinguish fire using agent suitable for type of surrounding fire.go
/Pyrethrins/ **PEER REVIEWED** [Bureau of Explosives; EmergeQ§§‘Handling
of Haz Matl in Surface Trans p.434 (1981)] 60

xQ

Reaction and Incompatability (REAC) : <é>

Incompatible with azocyclotin. **PEER REVIEWED** [Hart%é?, D. and H. Kidd
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworthsf%erts, England: The
Royal Society of Chemistry, 1987., p. A799/Aug 87] &Q

Incompatibility: Strong oxidizers. /Pyrethrum/ **PSQR REVIEWED** [NIOSH.
NIOSH Pocket Guide to Chemical Hazards. DHHS (N H) Publication No.
94-116. Washington, D.C.: U.S. Government Pri ng Office, June 1994., p.
270] &2

Incompatible with lime & ordinary soaps @Ecause acids & alkalies speed
up processes of hydrolysis. /Pyrethrins/‘Q&*PEER REVIEWED** [Farm

Chemicals Handbook 1997. Willoughby, qgg”Meister Publishing Co., 1997., p.

C311] a&

(o

Irritation (Skin, Eye, and Respirator ‘§3IRR):

Immediately irritating to the e RS /Pyrethrum/ **PEER REVIEWED** [NIOSH.
NIOSH Pocket Guide to Chemica&DHazards. DHHS (NIOSH) Publication No.
94-116. Washington, D.C.: u&ﬁﬁ Government Printing Office, June 1994., p.
270] R\

The chief effect from e %ure ... 1s skin rash particularly on moist areas
of the skin. ... May 'gkitate the eyes. **PEER REVIEWED** [Mackison, F.
wW., R. S. Stricoff,gﬁhd L. J. Partridge, Jr. (eds.). NIOSH/OSHA -
Occupational HealQﬁoGuidelines for Chemical Hazards. DHHS (NIOSH)
Publication No. 6@*123 (3 VOLS) . Washington, DC: U.S. Government Printing
Office, Jan. 1., p. 1]

&

Personal Safety®recautions (PSP):

Employeesdé%ould be provided with and required to use dust- and

splas t@roof safety goggles where /pyrethroids/ ... may contact the eyes.

/Pyr%g%roids/ **PEER REVIEWED** [Mackison, F. W., R. S. Stricoff, and L.

J.Aﬁ%rtridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for
QBemical Hazards. DHHS (NIOSH) Publication No. 81-123 (3 VOLS). Washington,
%Sﬁc; U.S. Government Printing Office, Jan. 1981., p. 3]
QL Employees should be provided with and be required to use impervious

Q§?~ clothing, gloves, and face shields (eight—-inch minimum) . /Pyrethroids/
**PEER REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J. Partridge,
Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical
Hazards. DHHS (NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981., p. 2]

Wear appropriate equipment to prevent: Repeated or prolonged skin contact.
/Pyrethrum / **PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical
Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Government Printing Office, June 1994., p. 270]
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&?‘

Wear appropriate eye protection to prevent eye contact. /Pyrethrum/ **PEER

REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH)

Publication No. 94-116. Washington, D.C.: U.S. Government Printing Office,

June 1994., p. 270]

Recommendations for respirator selection. Max concn for use: 50 mg/cu m:
Respirator Classes: Any chemical cartridge respirator with organic vapor
cartridge(s) in combination with a dust, mist, and fume filter. May
require eye protection. Any supplied-air respirator. May require eye
protection. Any self-contained breathing apparatus. May require eye
protection. /Pyrethrum/ **PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to
Chemical Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.:

A\
&
D>

S

U.S. Government Printing Office, June 1994., p. 270] R

\

Recommendations for respirator selection. Max concn for use: 125 mg/cu m§
Respirator Classes: Any supplied-air respirator operated in a contlnug S
flow mode. May require eye protection. Any powered, air-purifying d?

respirator with organic vapor cartridge(s) in combination with a gust,
mist, and fume filter. May require eye protection. /Pyrethrum/ Qg*PEER
REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical Hazards. (NIOSH)

Publication No. 94-116. Washington, D.C.: U.S. Government Pg@hting Office,

June 1994., p. 270] &
Recommendatlons for respirator selection. Max concn for Qﬁ% 250 mg/cu m:
Respirator Classes: Any chemical cartridge resplratOIW@ch a full
facepiece and organic vapor cartridge(s) in combina{€bn with a

high-efficiency particulate filter. Any selffconta$?ed breathing apparatus

with a full facepiece. Any supplied-air respira with a full facepiece.
Any powered, air-purifying respirator with a t@@ t-fitting facepiece and
organic vapor cartridge(s) in combination wi a high-efficiency
particulate filter. May require eye proteci®on. /Pyrethrum/ **PEER
REVIEWED** [NIOSH. NIOSH Pocket Guide té@%ﬁemical Hazards. DHHS (NIOSH)

Publication No. 94-116. Washington, Dyggf U.S. Government Printing Office,

June 1994., p. 270] NS

. . $)
Recommendations for respirator sele on. Max concn for use: 5,000 mg/cu m:

Respirator Class: Any supplied-ajx®respirator with a full facepiece and

operated in a pressure-demand other positive pressure mode. /Pyrethrum/

**PEER REVIEWED** [NIOSH. NI\ H Pocket Guide to Chemical Hazards. DHHS

(NIOSH) Publication No. 947&@6. Washington, D.C.: U.S. Government Printing

Office, June 1994.

Recommendations for resgﬁyator selection. Condition: Emergency or planned
entry into unknown co or IDLH conditions: Respirator Classes: Any
self-contained breauﬁ&ng apparatus that has a full facepiece and is
operated in a preggtre- demand or other positive pressure mode. Any
supplied-air resg@rator with a full face piece and operated in
pressurefdemaqgﬁor other positive pressure mode in combination with an
auxiliary sa@f—contained breathing apparatus operated in pressure-demand
or other p 1tive pressure mode. /Pyrethrum/ **PEER REVIEWED** [NIOSH.
NIOSH Pogket Guide to Chemical Hazards. DHHS (NIOSH) Publication No.
94-11 0 ashington, D.C.: U.S. Government Printing Office, June 1994., p.
270]

RecQﬁMendatlons for respirator selection. Condition: Escape from suddenly
q?curring respiratory hazards: Respirator Classes: Any air-purifying,

€§ ull-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having a high-efficiency particulate
filter. Any appropriate escape-type, self-contained breathing apparatus.
/Pyrethrum/ **PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical
Hazards. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Government Printing Office, June 1994., p. 270]

Other Preventative Measures (OPRM) :

Skin that becomes contaminated with /pyrethrum/ should be promptly washed
or showered with socap or mild detergent and water. /Pyrethrum/ **PEER
REVIEWED** [Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr.
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(eds.). NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS (NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: U.S.
Government Printing Office, Jan. 1981., p. 3]
Clothing contaminated with /pyrethrum/ should be placed in closed
containers for storage until provision is made for the removal of
/pyrethrum/ from the clothing. /Pyrethrum/ **PEER REVIEWED** [Mackison,

F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA -
Occupational Health Guidelines for Chemical Hazards. DHHS (NIOSH) X
Publication No. 81-123 (3 VOLS). Washington, DC: U.S. Government Printing ép
Office, Jan. 1981., p. 2] &
Respirators may be used when engineering and work practice controls are notééb
technically feasible, when such controls are in the process of being R

N

installed, or when they fail or need to be supplemented. Respirators mq}
also be used for operations which require entry into tanks or closedfb
vessels, and in emergency situations. /Pyrethrum/ **PEER REVIEWED%ﬂ?
[Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.)@
NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazar

DHHS (NIOSH) Publication No. 81-123 (3 VOLS). Washington, DC: S .
Government Printing Office, Jan. 1981., p. 2] xQ

Employees who handle /pyrethrum/ ... should wash their han@é>thoroughly
with soap or mild detergent and water before eating, sm ng, or using
toilet facilities. /Pyrethrum/ **PEER REVIEWED** [Mac®ison, F. W., R. S.
Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSQﬁ*f Occupational
Health Guidelines for Chemical Hazards. DHHS (NIOSH}¥?Publication No. 81-123
(3 VOLS). Washington, DC: U.S. Government Print%§ Office, Jan. 1981l., p.
3] O

Avoid contact with skin. Keep out of any bodyx¥Yf water. Do not contaminate
water by cleaning of equipment or disposalé@ waste. Do not reuse empty
container. Destroy it by perforating or é%ushing. Bury or discard in a
safe place away from water supplies. /foethrins/ **PEER REVIEWED**

[Farm Chemicals Handbook 1997. Willo%ﬁﬁby, OH: Meister Publishing Co.,
1997., p. C311] &

SRP: The scientific literature forx®he use of contact lenses in industry is
conflicting. The benefit or de Shental effects of wearing contact lenses
depend not only upon the subs§hnce, but also on factors including the form
of the substance, charactenggtics and duration of the exposure, the uses
of other eye protection egi¥ipment, and the hygiene of the lenses. However,
there may be individualpubstances whose irritating or corrosive
properties are such t the wearing of contact lenses would be harmful to
the eye. In those s &ific cases, contact lenses should not be worn. In
any event, the usq§$~eye protection equipment should be worn even when
contact lenses a@é in place. **PEER REVIEWED**

Contact lenses ould not be worn when working with this chemical.
/Pyrethrum/ %f*PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical
Hazards. DKWS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Governme Printing Office, June 1994., p. 270]

The wo %@r should immediately wash the skin when it becomes contaminated.
/Pyr rum/ **PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical
Hazﬁ?ds. DHHS (NIOSH) Publication No. 94-116. Washington, D.C.: U.S.
Q@vernment Printing Office, June 1994., p. 270]

f‘ rkers whose clothing may have become contaminated should change into

< uncontaminated clothing before leaving the work premises. /Pyrethrum/

\¢ **PEER REVIEWED** [NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS
(NIOSH) Publication No. 94-116. Washington, D.C.: U.S. Government Printing
Office, June 1994., p. 270]

Work clothing that becomes wet or significantly contaminated should be
removed and replaced. /Pyrethrum/ **PEER REVIEWED** [NIOSH. NIOSH Pocket
Guide to Chemical Hazards. DHHS (NIOSH) Publication No. 94-116.
Washington, D.C.: U.S. Government Printing Office, June 1994., p. 270]

If /pyrethrins/ are not involved in a fire: keep /pyrethrins/ out of water
sources and sewers. Build dikes to contain flow as necessary. /Pyrethrins/

Literature search Page 10 of 62
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**PEER REVIEWED** [Bureau of Explosives; Emergency Handling of Haz Matl
in Surface Trans p.434 (1981)]

Stability and Shelf Life (STAB):
Pyrethrins ... /are/ stable for long periods in water-based aerosols where
emulsifiers give neutral water systems. /Pyrethrins/ **PEER
REVIEWED** [Farm Chemicals Handbook 1997. Willoughby, OH: Meister
Publishing Co., 1997., p. C311]
Thermally stable @ room temp. **PEER REVIEWED** [Tomlin, C.D.S. (ed.).

X
@Q

The Pesticide Manual - World Compendium. 10th ed. Surrey, UK: The British C§9
O

Crop Protection Council, 1994., p. 250] X
%§b

Storage (STRG) : QO
Pyrethrins with piperonyl butoxide topical preparations should be sto¥§a in
well-closed containers at a temperature less than 40 deg C, preferaﬁ?y
between 15-30 deg C. /Pyrethrins/ **PEER REVIEWED** [McEvoy, G.gp (ed.) .
American Hospital Formulary Service - Drug Information 92. Bet égaa, MD:
American Society of Hospital Pharmacists, Inc., 1992 (Plus S%gﬁlements
1992) ., p. 2125] 6@
>
Cleanup Methods (CLUP) : @Cg

Environmental consideration - Land spill: Dig a pit, p xﬁ, lagoon, or
holding area to contain liquid or solid material. /§S§O If time permits,
pits, ponds, lagoons, soak holes, or holding areassghould be sealed with
an impermeable flexible membrane liner./ Dike s ace flow using soil,
sand bags, foamed polyurethane, or foamed cono@é e. Absorb bulk liquid
with fly ash, or cement powder. /Pyrethrins/ég&*PEER REVIEWED** [Bureau
of Explosives; Emergency Handling of Haz Mé@ in Surface Trans p.434
(1981) ] s

Environmental consideration - Water spik?f If /pyrethrins/ are dissolved,
apply activated carbon at ten times Eﬁg spilled amount in the region of 10
ppm or greater concn. Use mechanic dredges or lifts to remove
immobilized masses of pollutants x®id precipitates. /Pyrethrins/ **PEER
REVIEWED** [Bureau of Explosiv@é; Emergency Handling of Haz Matl in
Surface Trans p.434 (1981)] é§§>

N

Disposal Methods (DSM) : &&

SRP: At the time of revésﬁ% criteria for land treatment or burial (sanitary
landfill) disposal PLS ices are subject to significant revision. Prior to
implementing land diﬁbosal of waste residue (including waste sludge),
consult with envigg mental regulatory agencies for guidance on acceptable
disposal practicég. **PEER REVIEWED**

Incineration wq§?d be an effective disposal procedure where permitted. If
an efficienu<§ncinerator is not available, the product should be mixed
with larged%nounts of combustible material and contact with the smoke
should Q§§avoided. /Pyrethrin products/ **PEER REVIEWED** [Sittig, M.
Handb Q& of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed.
Park dge, NJ: Noyes Data Corporation, 1985., p. 762]

The&ﬁ%llowing wastewater treatment technology has been investigated for
qBiorinated pesticides: Concentration process: Resin adsorption.

N\'Chlorinated pesticides/ **PEER REVIEWED** [USEPA; Management of

QgsHazardous Waste Leachate, EPA Contract No.68-03-2766 p.E-195 (1982) ]

Q§?~ The following wastewater treatment technology has been investigated for
chlorinated pesticides: Concentration process: Resin adsorption.
/Chlorinated pesticides/ **PEER REVIEWED** [USEPA; Management of
Hazardous Waste Leachate, EPA Contract No.68-03-2766 p.E-195 (1982)]

Toxicity

Antidote and Emergency Treatment (ANTR):
No specific antidote known. Symptomatic treatment. **PEER REVIEWED**
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[Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed.
Lechworth, Herts, England: The Royal Society of Chemistry, 1987., p.
A799/Aug 87]

Treatment is supportive, and most casual exposures require only
decontamination. Topical vitamin E may ameliorate the paresthesias that
accompany contact with synthetic pyrethroids containing an alpha-cyano
group (e.g., fenvalerate, cypermethrin, flucythrinate). /Synthetic
pyrethroids/ **PEER REVIEWED** [Ellenhorn, M.J. and D.G. Barceloux.
Medical Toxicology - Diagnosis and Treatment of Human Poisoning. New York,
NY: Elsevier Science Publishing Co., Inc. 1988., p. 1081]

N
&
D>

To minimize absorption of pyrethrins and piperonyl butoxide following e§9

ingestion, gastric lavage should be performed immediately and saline R
cathartics administered. Treatment of overdosage mainly involves Q\
symptomatic and supportive care. /Pyrethrins/ **PEER REVIEWED** [Mggeoy,
G.K. (ed.). American Hospital Formulary Service - Drug Information gﬁ.
Bethesda, MD: American Society of Hospital Pharmacists, Inc., l9%go(Plus
Supplements 1992)., p. 2126] &

Skin contamination should be removed by washing with socap and WQter. If
irritant or paresthetic effects occur, treatment by a physig&an should be
obtained. Because /vapor exposure/ of pyrethroid apparentk& accounts for
paresthesia affecting the face, strenuous measures shou be taken
(ventilation, protective face mask and hood) to avoidA@%por contact with
the face and eyes. Vitamin E 0il preparations (dlfakﬁga tocopheryl
acetate) are uniquely effective in preventing and é@opping the paresthetic
reaction. They are safe for application to the n under field
conditions. Corn oil is somewhat effective, bu@@possible side effects with
continuing use make it less suitable. Vasell is less effective than corn
0il and zinc oxide actually worsens the re ion. /Pyrethroids/ **PEER
REVIEWED** [Morgan DP; Recognition and M%nagement of Pesticide
Poisonings. 4th ed. p.36 EPA540/9—88—OQ§f Washington, DC: U.S. Government
Printing Office, March 1989] (\}3’

Eye contamination should be treated mediately by prolonged flushing of
the eye with copious amounts of c{®an water or saline. If irritation
persists, professional ophthal &logic care should be obtained.
Extraordinary measures should®e taken to avoid eye and skin contamination
with this product. Should Q@idental eye contamination occur, expert
ophthalmologic care shoul Qe obtained after flushing the eye free of the
chemical with copious Zgyunts of clean water. /Pyrethroids/ **PEER
REVIEWED** [Morgan DB“ Recognition and Management of Pesticide
Poisonings. 4th ed.g§?36 EPA 540/9-88-001. Washington, DC: U.S. Government
Printing Office, M§?ch 1989]

Ingestion of pyreéﬁroid insecticide presents relatively little risk.
However, if lqﬁ?e amounts have been ingested, empty the stomach by
intubation, qépiration, and lavage. Based on observations in laboratory
animals, la®ge ingestions of either allethrin, cismethrin, fenvalerate or
deltametlig&®in would be the most likely to generate neurotoxic
manif %@ations. /Pyrethroids/ **PEER REVIEWED** [Morgan DP; Recognition
and ., agement of Pesticide Poisonings. 4th ed. p.36 EPA 540/9-88-001.
Wa&ﬁington, DC: U.S. Government Printing Office, March 1989]

Itﬁonly small amounts of pyrethroid have been ingested, or if treatment has

€§ een delayed, oral administration of activated charcoal and cathartic
Q.

&?‘

probably represents optimal management. /Pyrethroids/ **PEER REVIEWED**
[Morgan DP; Recognition and Management of Pesticide Poisonings. 4th ed.
p.36 EPA 540/9-88-001. Washington, DC: U.S. Government Printing Office,
March 1989]

Medical Surveillance (MEDS) :

Initial medical screening: Employees should be screened for history of
certain medical conditions ... which might place the employee at increased
risk from /pyrethroid/ exposure. Chronic respiratory disease: In persons
with chronic respiratory disease, especially asthma, the inhalation of
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/pyrethroids/ might cause exacerbation of symptoms due to its sensitizing
properities. Skin disease: /Pyrethroids/ can cause dermatitis which may be
allergic in nature. Persons with pre-existing skin disorders may be more
susceptible to the effects of this agent. Any employee developing the
above-listed conditions should be referred for further medical

examination. /Pyrethrum/ **PEER REVIEWED** [Mackison, F. W., R. S.

Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational

Health Guidelines for Chemical Hazards. DHHS (NIOSH) Publication No. 81-123 X
(3 VOLS). Washington, DC: U.S. Government Printing Office, Jan. 1981., p. ép

1] &
S

Human Toxicity Excerpt (HTXE) : R
Recently, synthetic pyrethroids have been shown to elicit cutaneous Xﬁ;
paresthesias in workers handling this insecticide. /Pyrethroids/ **Hﬁ%R
REVIEWED** [Zenz, C., O.B. Dickerson, E.P. Horvath. Occupational 6?
Medicine. 3rd ed. St. Louis, MO., 1994, p. 119] 60
The allergenic properties of pyrethroids /with early pyrethrum O
preparations/ are marked in comparison with other pesticides. @%ny cases
of contact dermatitis and respiratory allergy have been repg@ted. Persons
sensitive to ragweed pollen are particularly prone to sucQéEeactions.
Preparations containing synthetic pyrethroids are less pIRely to cause
allergic reactions than are the preparations made frogfﬂyrethrum powder.
/Pyrethroids/ **PEER REVIEWED** [Hardman, J.G., Lxﬁx Limbird, P.B.

Molinoff, R.W. Ruddon, A.G. Goodman (eds.). Goodma@band Gilman's The
Pharmacological Basis of Therapeutics. 9th ed. Qg York, NY: McGraw-Hill,
1996., p. 1687] QP

There have been very few systemic poisonings'géphumans by pyrethroids.
/Pyrethroids/ **PEER REVIEWED** [Morga;@gﬁ; Recognition and Management
of Pesticide Poisonings. 4th ed. p.35 EP 40/9-88-001. Washington, DC:
U.S. Government Printing Office, March¢§989]

Pyrethroids are not cholinesterase in?ﬁ%itors. /Pyrethroids/ **PEER
REVIEWED** [Morgan DP; Recognitiond®nd Management of Pesticide
Poisonings. 4th ed. p.35 EPA 540/&*88-001. Washington, DC: U.S. Government
Printing Office, March 1989] Sp

Extraordinary absorbed doses méy rarely cause incoordination, tremor,
salivation, vomiting, diar Q@é, and irritability to sound and touch.
/Pyrethroids/ **PEER REW%@WED** [Morgan DP; Recognition and Management
of Pesticide Poisonings) 4th ed. p.35 EPA 540/9-88-001. Washington, DC:

U.S. Government Printj} Office, March 1989]
Some pyrethroid (eg,gﬁéltamethrin, fenvalerate, cyhalothrin,
lambda-cyhalothri flucythrinate, and cypermethrin) may cause a transient

itching and/or bo®ning sensation in exposed human skin. /Synthetic
pyrethroids/ $PEER REVIEWED** [WHO; Environmental Health Criteria 99:
Cyhalothrin g3 (1990)]

3

Qo
Non—-Human Tox} %ty Excerpt (NTIXE) :
Non—-ir &@ating to skin, but a primary eye irritant (rabbits). **PEER
REVI D** [Tomlin, C.D.S. (ed.). The Pesticide Manual - World

Comﬁ%ndium. 10th ed. Surrey, UK: The British Crop Protection Council,
2994., p. 251]
fg% 2 yr feeding trials, no effect level for rats was 50, mice 200 mg/kg
Q& diet; non-carcinogenic and non-teratogenic in rats, and non-mutagenic in
Q§?~ in vitro and in vivo tests. **PEER REVIEWED** [Hartley, D. and H. Kidd
(eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The
Royal Society of Chemistry, 1987., p. A799/Aug 87]

Non-toxic to bees (depending on mode of application). **PEER REVIEWED**
[Tomlin, C.D.S. (ed.). The Pesticide Manual - World Compendium. 10th ed.
Surrey, UK: The British Crop Protection Council, 1994., p. 251]

The type II pyrethroids /including cyfluthrin/ produce a complex poisoning
syndrome and act on a wide range of tissues. They give sodium tail
currents with relatively long time constants, which may be the reason for
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their ability to act on the whole range of excitable tissues. Type II
poisoning in rats involves progressive development of nosing and
exaggerated jaw opening similar to that seen in response to an irritant
placed on the tongue, salivation which may be profuse, increasing extensor
tone in the hind limbs causing a rolling gait, incoordination progressing
to a very coarse tremor, choreoform movements of the limbs and tail often
precipitated by sensory stimuli, generalized choreoathetosis (writhing
spasms), tonic seizures, apnea, and death. At lower doses more subtle

repetitive behavior is seen. In dogs, similar symptoms are seen but é§'
salivation and upper airway hypersecretion and gastrointestinal symptoms <#>
are more prominent. **PEER REVIEWED** [Hayes, W.J., Jr., E.R. Laws, Jr.,esp
(eds.) . Handbook of Pesticide Toxicology. Volume 2. Classes of Pesticidegn

New York, NY: Academic Press, Inc., 1991., p. 590] 659

Cyfluthrin is extremely toxic to fish and aquatic organisms but is
practically non-toxic to upland game birds and waterfowl. **PEER 6?
REVIEWED** [Purdue University; National Pesticide Information Raé?ieval
System, Cyfluthrin Fact Sheet No. 164 (1987)] O

Synthetic pyrethroids are neuropoisons acting on the axons in ﬁﬁ%
peripheral and central nervous systems by interacting with g0dium channels
in mammals and/or insects. A single dose produces toxic sgg s in mammals,
such as tremors, hyperexcitability, salivation, choreoal®tosis, and
paralysis. ... At near-lethal dose levels, synthetic ethroids cause
transient changes in the nervous system, such as axQﬁal swelling and/or
breaks and myelin degeneration in sciatic nerves. $?ey are not considered

to cause delayed neurotoxicity of the kind indu by some
organophosphorus compounds. /Synthetic prethra@és/ **PEER REVIEWED**
[WHO; Environmental Health Criteria 99: Cyh; hrin p.13 (1990)]

Extreme doses /of pyrethroids/ have caused gdnvulsions in laboratory
animals. /Pyrethroids/ **PEER REVIEWED* K& [Morgan DP; Recognition and
Management of Pesticide Poisonings. 4tm§éd. p.35 EPA 540/9-88-001.
Washington, DC: U.S. Government Pringﬁgg Office, March 1989]

Synthetic pyrethroids have been sho to be toxic for fish, aquatic
arthropods, and honeybees in labodf®tory tests. But, in practical usage, no
serious adverse effects have bed¥ noticed because of the low rates of
application and lack of persxéhence in the environment. The toxicity of
synthetic pyrethroids in b'Q@é and domestic animals is low. /Synthetic
pyrethroids/ **PEER REV%%@ED** [WHO; Environmental Health Criteria 99:
Cyhalothrin p.13 (1990)0)

The Type II /poisoning Q:éyndrome, also known as the "CS syndrome," is
produced by those egﬁérs containing the alpha-cyano substituent and
elicits intense hxﬁ%ractivity, incoordination, and convulsions in
cockroaches, wheééas rats display burrowing behavior, coarse tremors,
clonic seizureg? sinuous writhing (choreocathetosis), and profuse
salivation Q§Eut lacrimation; hence the term CS
(choreoat osis/salivation) syndrome. /Pyrethroid esters containing the
alphafcx$ﬁo substituent/ **PEER REVIEWED** [Amdur, M.O., J. Doull, C.D.
Klaas Q@ eds) . Casarett and Doull's Toxicology. 4th ed. New York, NY:
Perg n Press, 1991., p. 593]

TheA§% vitro effects of pyrethroids on the mitogenic responsiveness of
myrine splenic lymphocytes to concanavalin A and lipopolysaccharide were
€§ etermined. Allethrin was the most potent inhibitor, with effective concn
& in the range of 1X10-6 to 1.5X10-5 M. The results support the possibility

Q§?~ of immune suppression by pyrethroid exposure. /Pyrethroids/ **PEER
REVIEWED** [Stelzer KJ, Gordon MA; Res Commun Chem Pathol Pharmacol 46
(1): 137-50 (1984)]

Following absorption through the chitinous exoskeleton of arthropods,
pyrethrins stimulate the nervous system, apparently by competitively
interfering with cationic conductances in the lipid layer of nerve cells,
thereby blocking nerve impulse transmissions. Paralysis and death follow.
/Pyrethrins/ **PEER REVIEWED** [McEvoy, G.K. (ed.). American Hospital
Formulary Service - Drug Information 92. Bethesda, MD: American Society of
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Hospital Pharmacists, Inc., 1992 (Plus Supplements 1992)., p. 2125]

Non-Human Toxicity (NTOX) :

LD50 Rat male oral 500-800 mg/kg, and in female rat 1,200 mg/kg **PEER
REVIEWED** [Budavari, S. (ed.). The Merck Index - An Encyclopedia of
Chemicals, Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co.,
Inc., 1996., p. 466]

LD50 Mouse male oral 300 mg/kg, and in female mouse 600 mg/kg **PEER
REVIEWED** [Budavari, S. (ed.). The Merck Index - An Encyclopedia of
Chemicals, Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co.,

A\
&
D>

Tnc., 1996., p. 466] ééb

LD50 Rat oral circa 500 mg/kg (in polyethyleneglycol) **PEER REVIEWED** -©
[Tomlin, C.D.S. (ed.). The Pesticide Manual - World Compendium. 10th qu;
Surrey, UK: The British Crop Protection Council, 1994., p. 251]

LD50 Rat oral circa 270 mg/kg (in xylene) **PEER REVIEWED** TomlLﬂ?

C.D.S. (ed.). The Pesticide Manual - World Compendium. 10th ed. S@ rey,
UK: The British Crop Protection Council, 1994., p. 251] Q}
LD50 Mouse oral circa 140 mg/kg **PEER REVIEWED** [Tomlin, %;D S. (ed.).

The Pesticide Manual - World Compendium. 10th ed. Surrey, UQ@ The British

Crop Protection Council, 1994., p. 251] <b

LD50 Rat percutaneous (24 hr) >5,000 mg/kg **PEER REVIE@ﬁ%** [Tomlin,
C.D.S. (ed.). The Pesticide Manual - World Compendium Q0th ed. Surrey,
UK: The British Crop Protection Council, 1994., p. {ﬁgﬁ

LC50 Rat inhalation circa 0.1 mg/L/4 hr (aerosol) PPEER REVIEWED**
[Tomlin, C.D.S. (ed.). The Pesticide Manual - W d Compendium. 10th ed.
Surrey, UK: The British Crop Protection CouncL&? 1994., p. 251]

LC50 Rat inhalation 0.53 mg/L/4 hr (dust) *x* R REVIEWED** [Tomlin,
C.D.S. (ed.). The Pesticide Manual - Wor @mmpendlum 10th ed. Surrey,
UK: The British Crop Protection Council, é%g p. 251]

NOEL Rat 125 mg/kg diet /90-day trial/ ¢§*PEER REVIEWED** [Tomlin, C.D.S.

(ed.). The Pesticide Manual - World pendlum 10th ed. Surrey, UK: The
British Crop Protection Council, Qgﬁ . 251]
NOEL Dog 60 mg/kg diet /90-day tr **PEER REVIEWED** [Tomlin, C.D.S.

(ed.). The Pesticide Manual - d Compendium. 10th ed. Surrey, UK: The
British Crop Protection Counq$ , 1994., p. 251]
(o

Wildlife Toxicity (WLTX): X&

LC50 Golden orfe 330.9 qfi/96 hr /Conditions of biocassay not specified/
**PEER REVIEWED** [2§§Zin, C.D.S. (ed.). The Pesticide Manual - World
Compendium. 10th edg®urrey, UK: The British Crop Protection Council,
1994., p. 2511  &°

LC50 Rainbow trow§b89 ng/L/96 hr /Conditions of biocassay not specified/
**PEER REVIEWER®* [Tomlin, C.D.S. (ed.). The Pesticide Manual - World

Compendium. Qﬁth ed. Surrey, UK: The British Crop Protection Council,
1994., p. 1]

LC50 Carp®-.022 mg/1l/96 hr /Conditions of bioassay not specified/ **PEER
REVIE @p * [Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook.
2nd @™ Lechworth, Herts, England: The Royal Society of Chemistry, 1987.,
p.99/Aug 87]

LQ§0 Bluegill sunfish 28 ng/L/96 hr /Conditions of biocassay not specified/

€S§*PEER REVIEWED** [Tomlin, C.D.S. (ed.). The Pesticide Manual - World
Q& Compendium. 10th ed. Surrey, UK: The British Crop Protection Council,
& 1994., p. 2517

LD50 Japanese quail oral >2,000 mg/kg **PEER REVIEWED** [Tomlin, C.D.S.
(ed.). The Pesticide Manual - World Compendium. 10th ed. Surrey, UK: The
British Crop Protection Council, 1994., p. 251]

Absorption, Distribution, and Excretion (ADE) :

/PYRETHROIDS/ READILY PENETRATE INSECT CUTICLE AS SHOWN BY TOPICAL LD50 TO

PERIPLANETA (COCKROACH) ... /PYRETHROIDS/ **PEER REVIEWED**
[White-Stevens, R. (ed.). Pesticides in the Environment: Volume 1, Part 1,
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Part 2. New York: Marcel Dekker, Inc., 1971., p. 75]

WHEN RADIOACTIVE PYRETHROID IS ADMIN ORALLY TO MAMMALS, IT IS ABSORBED FROM

INTESTINAL TRACT OF THE ANIMALS & DISTRIBUTED IN EVERY TISSUE EXAMINED.
EXCRETION OF RADIOACTIVITY IN RATS ADMIN TRANS-ISOMER: DOSAGE: 500 MG/KG;
INTERVAL 20 DAYS; URINE 36%; FECES 64%; TOTAL 100%. /PYRETHROIDS/ **PEER
REVIEWED** [MIYAMOTO J; ENVIRON HEALTH PERSPECT 14: 15-28 (1976)]
Pyrethrins are absorbed through intact skin when applied topically. When
animals were exposed to aerosols of pyrethrins with piperonyl butoxide
being released into the air, little or none of the combination was
systemically absorbed. /Pyrethrins/ **PEER REVIEWED** [McEvoy, G.K.

A\
&
D>

S

(ed.). American Hospital Formulary Service - Drug Information 92.
Bethesda, MD: American Society of Hospital Pharmacists, Inc., 1992 (Plu us- o
Supplements 1992)., p. 2125] 659

Although limited absorption may account for the low toxicity of some .g
pyrethroids, rapid biodegradation by mammalian liver enzymes (estenﬁ?
hydrolysis and oxidation) is probably the major factor responsibLéQ Most
pyrethroid metabolites are promptly excreted, at least in part, Q%Ithe
kidney. /Pyrethroids/ **PEER REVIEWED** [Morgan DP; Recognkgbon and
Management of Pesticide Poisonings. 4th ed. p.35 EPA 540/9-&=001.
Washington, DC: U.S. Government Printing Office, March 19%8]

In animals, beta-cyfluthrin was largely and very qu1cklyeé§lmlnated 98%

was eliminated after 48 hr via the urine and the fece YD **PEER REVIEWED**

[Tomlin, C.D.S. (ed.). The Pesticide Manual - World Gbmpendlum 10th ed.
Surrey, UK: The British Crop Protection Council, Lg94 . 251]
. . (\
Metabolism/Metabolites (METB) : QP

&?‘

The metabolic pathways for the breakdown of t pyrethroids vary little
between mammalian species but vary somewhaiWwith structure.

Essentially, pyrethrum and allethrin are ®Troken down mainly by oxidation
of the isobutenyl side chain of the ackgfmoiety and of the unsaturated
side chain of the alcohol moiety wit?fgster hydrolysis playing and

important part, whereas for the ot pyrethroids ester hydrolysis
predominates. /Pyrethrum and pyrefiroids/ **PEER REVIEWED** [Hayes,
w.J., Jr., E.R. Laws, Jr. (ed Q. Handbook of Pesticide Toxicology

Volume 2. Classes of PeSthldéB New York, NY: Academic Press, Inc.
1991., p. 588]

The relatlve resistance of~ﬁ5mmals to the pyrethroids is almost wholly
attributable to their gg} ity to hydrolyze the pyrethroids rapidly to
their inactive acid alcohol components, since direct injection into
the mammalian CNS loﬁg; to a susceptibility similar to that seen in
insects. Some addkﬁgonal resistance of homeothermic organisms can also be
attributed to th‘bnegative temperature coefficient of action of the

pyrethroids, %§?ch are thus less toxic at mammalian body temperatures, but

the major efif®@ct is metabolic. Metabolic disposal of the pyrethroids is
very rapi Mvhich means that toxicity is high by the intravenous route,
moderated@y slower oral absorption, and often unmeasureably low by dermal
absor feiaon /Pyrethroids/ **PEER REVIEWED** [Hayes, W.J., Jr., E.R.
Laws %h (eds.). Handbook of Pesticide Toxicology. Volume 2. Classes of
Pe&ﬁic1des New York, NY: Academic Press, Inc., 1991., p. 588]

F@§TEST BREAKDOWN IS SEEN WITH PRIMARY ALCOHOL ESTERS OF TRANS-SUBSTITUTED
CIDS SINCE THEY UNDERGO RAPID HYDROLYTIC & OXIDATIVE ATTACK. FOR ALL

N\
Y&SECONDARY ALCOHOL ESTERS & FOR PRIMARY ALCOHOL CIS-SUBSTITUTED

CYCLOPROPANECARBOXYLATES, OXIDATIVE ATTACK IS PREDOMINANT. /PYRETHROIDS/
**PEER REVIEWED** [The Chemical Society. Foreign Compound Metabolism in
Mammals. Volume 5: A Review of the Literature Published during 1976 and
1977. London: The Chemical Society, 1979., p. 469]

Pyrethrins are reportedly inactivated in the GI tract following ingestion.
In animals, pyrethrins are rapidly metabolized to water soluble, inactive
compounds. /Pyrethrins/ **PEER REVIEWED** [McEvoy, G.K. (ed.). American
Hospital Formulary Service - Drug Information 92. Bethesda, MD: American
Society of Hospital Pharmacists, Inc., 1992 (Plus Supplements 1992)., p.
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2125]

Synthetic pyrethroids are generally metabolized in mammals through ester
hydrolysis, oxidation, and conjugation, and there is no tendency to
accumulate in tissues. In the environment, synthetic pyrethroids are
fairly rapidly degraded in soil and in plants. Ester hydrolysis and
oxidation at various sites on the molecule are the major degradation
processes. /Synthetic pyrethroids/ **PEER REVIEWED** [WHO; Environmental
Health Criteria 99: Cyhalothrin p.13 (1990)] .

S

Action Mechanism (ACTN) : <#>
The synthetic pyrethroids delay closure of the sodium channel, resulting h%§9

a sodium tail current that is characterized by a slow influx of sodium &
during the end of depolarization. Apparently the pyrethroid molecule thas
the activation gate in the open position. Pyrethroids with an alphafgygno
group (e.g., fenvalerate) produce more prolonged sodium tail currenﬁ% than
do other pyrethroids (e.g., permethrin, bioresmethrin). The formeg group
of pyrethroids causes more cutaneous sensations than the latterN
/Synthetic pyrethroids/ **PEER REVIEWED** [Ellenhorn, M.J. ,&4d D.G.
Barceloux. Medical Toxicology - Diagnosis and Treatment of K@&man
Poisoning. New York, NY: Elsevier Science Publishing Co., @nc. 1988., p.
1081]

Interaction with sodium channels is not the only mechagﬁ%m of action
proposed for the pyrethroids. Their effects on the Qﬁhtral nervous system
have led various workers to suggest actions via an@ﬁgonism of
gamma—aminobutyric acid (GABA)-mediated inhibiti éﬁ modulation of
nicotinic cholinergic transmission, enhancemenﬁpof noradrenaline release,
or actions on calcium ions. Since neurotrangaitter specific
pharmacological agents offer only poor or g@rtical protection against
poisoning, it is unlikely that one of th&¥e effects represents the primary
mechanism of action of the pyrethroids&ind most neurotransmitter release
is secondary to increased sodium entgfy /Pyrethroids/ **PEER REVIEWED**
[Hayes, W.J., Jr., E.R. Laws, Jr., ds.). Handbook of Pesticide
Toxicology. Volume 2. Classes of #sticides. New York, NY: Academic Press,
Inc., 1991., p. 588] R

14 14

The symptoms of pyrethrin poi$§§3ng follow the typical pattern of nerve
poisoning: (1) excitation, Q@) convulsions, (3) paralysis, and (4) death.
The effects of pyrethrinsQ@h the insect nervous system closely resemble
those of DDT, but are Qﬁ%rently much less persistent. Regular, rhythmic,
and spontaneous nerve scharges have been observed in insect and
crustacean nerve—mugﬁ&e preparations poisoned with pyrethrins. The primary
target of pyrethryg seems to be the ganglia of the insect central nervous
system although é@me pyrethrin-poisoning effect can be observed in
isolated legsﬁs@Pyrethrins/ **PEER REVIEWED** [Matsumura, F. Toxicology
of Insectich@és. 2nd ed. New York, NY: Plenum Press, 1985., p. 147]

Electrophysi®logically, pyrethrins cause repetitive discharges and
conducti block. /Pyrethrins/ **PEER REVIEWED** [Matsumura, F.
Toxic%ﬁpgy of Insecticides. 2nd ed. New York, NY: Plenum Press, 1985., p.
1471,

TheA§§%eraction of a series of pyrethroid insecticides with the sodium
qBannels in myelinated nerve fibers of the clawed frog, Xenopus laevis,

€§ as investigated using the voltage clamp technique. Of 11 pyrethroids, 9

Q& insecticidally active cmpd induced a slowly decaying sodium tail current

\¢ on termination of a step depolarization, whereas the sodium current during

depolarization was hardly affected. /Pyrethroids/ **PEER REVIEWED**
[Vijverberg HP M et al; Biochem Biophys Acta 728 (1): 73-82 (1983)]

The biochemical process by which various pyrethroid insecticides alter
membrane-bound ATPase activities of the squid nervous system was examined.
Of the 5 ATP-hydrolyzing systems tested, only Ca(2+)-stimulated ATPase
activities were clearly affected by the pyrethroids. The natural type /I/
pyrethroid, allethrin, primarily inhibits Ca-ATPase activity.
/Pyrethroids/ **PEER REVIEWED** [Clark JM, Matsumura F; Pestic Biochem
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Physiol 18 (2): 180-90 (1982)]

Mode of action of pyrethrum & related cmpd has been studied more in insects
& in other invertebrates than in mammals. This action involves ion
transport through the membrane of nerve axons &, at least in invertebrates
& lower vertebrates, it exhibits a negative temperature coefficient. In
both of these important ways & in many details, the mode of action of
pyrethrin & pyrethroids resembles that of DDT. Esterases & mixed-function
oxidase system differ in their relative importance for metabolizing
different synthetic pyrethroids. The same may be true of the constituents

X
@Q

of pyrethrum, depending on strain, species, & other factors. /Pyrethrins <#>

and pyrethroids/ **PEER REVIEWED** [Hayes, Wayland J., Jr. Pesticides ééb
Studied in Man. Baltimore/London: Williams and Wilkins, 1982., p. 75] &
The interactions of natural pyrethrins and 9 pyrethroids with the nicotk}'c
acetylcholine (ACh) receptor/channel complex of Torpedo electronic orgEn
membranes were studied. None reduced (3)H-ACh binding to the recepbﬁ%
sites, but all inhibited (3)H-labeled perhydrohistrionicotoxin bi@ ing to
the channel sites in presence of carbamylcholine. Allethrin in ited
binding noncompetitively, but (3)H-labeled imipramine binding©
competitively, suggesting that allethrin binds to the recepg®Tr's channel
sites that bind imipramine. The pyrethroids were divided Q& o 2 types
according to their action: type A, which included allet n, was more
potent in inhibiting (3)H-H12-HTX binding and acted m rapidly. Type B,
which included permethrin, was less potent and thei{fpotency increased
slowly with time. The high affinities that severald?yrethroids have for
this nicotinic ACh receptor suggest that pyreth ds may have a synaptic
site of action in addition to their well knowm&éffects on the axonal
channels. /Pyrethrins and Pyrethroids/ **P] REVIEWED** [Abbassy MA et
al; Pestic Biochem Physiol 19 (3): 29973O8é$ 983) ]

Pyrethroid esters /containing the alpH%Lcyano substituent/ produce an
even longer delay /than those lacking Q§é substituent/ in sodium channel
inactivation, leading to a persisten?fgepolarization of the nerve membrane
without repetitive discharge, a re tion in the amplitude of the action
potential, and an eventual failu of axonal conduction and a blockade of
impulses. /Pyrethroid esters c%ﬁiaining the alpha-cyano substituent/
**PEER REVIEWED** [Amdur, M«~ , J. Doull, C.D. Klaasen (eds). Casarett
and Doull's Toxicology. 4th$@d. New York, NY: Pergamon Press, 1991., p.

595] Q)&Zf
The primary target site Qf pyrethroid insecticides in the vertebrate
nervous system is the dium channel in the nerve membrane. Pyrethroids

without an alpha—cyaﬁb group (allethrin, d-phenothrin, permethrin, and
cismethrin) cause & moderate prolongation of the transient increase in
sodium permeabilé@y of the nerve membrane during excitation. This results
in relatively‘@@ort trains of repetitive nerve impulses in sense organs,
sensory (affi@ent) nerve fibers, and, in effect, nerve terminals. On the
other han f%he alpha-cyano pyrethroids cause a long lasting prolongation

of the t sient increase in sodium permeability of the nerve membrane
durin c@xcitation. This results in long-lasting trains of repetitive
impy s in sense organs and a frequency-dependent depression of the nerve

imgise in nerve fibers. The difference in effects between permethrin and
q}permethrin, which have identical molecular structures except for the
€§ resence of an alpha-cyano group on the phenoxybenzyl alcohol, indicates
Q& that it is this alpha-cyano group that is responsible for the long-lasting
,§§” prolongation of the sodium permeability. Since the mechanisms responsible
for nerve impulse generation and conduction are basically the same
throughout the entire nervous system, pyrethroids may also induce
repetitive activity in various parts of the brain. The difference in
symptoms of poisoning by alpha-cyano pyrethroids, compared with the
classical pyrethroids, is not necessarily due to an exclusive central site
of action. It may be related to the long-lasting repetitive activity in
sense organs and possibly in other parts of the nervous system, which, in
a more advance state of poisoning, may be accompanied by a
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frequency—-dependent depression of the nervous impulse. /Synthetic
pyrethroids/ **PEER REVIEWED** [WHO; Environmental Health Criteria 99:
Cyhalothrin p.89 (1990)]

Pyrethroids also cause pronounced repetitive activity and a prolongation of
the transient increase in sodium permeability of the nerve membrane in
insects and other invertebrates. Available information indicates that the
sodium channel in the nerve membrane is also the most important target
site of pyrethroids in the invertebrate nervous system. /Synthetic
pyrethroids/ **PEER REVIEWED** [WHO; Environmental Health Criteria 99:
Cyhalothrin p.90 (1990)]

Type II pyrethroids retain sodium channels in a modified continuous open.%
state persistently, depolarize the membrane, and block the action Q\
potential without causing repetitive firing. /Pyrethroids type II/ ﬁf%EER
REVIEWED** [WHO; Environmental Health Criteria 99: Cyhalothrin p.&g9
(1990) ] 2°

Diazepam, which facilitates GABA reaction, delayed the onset of éstion of
deltamethrin and fenvalertae, but not permethrin and allethr%g§>in both
the mouse and cockroach. Possible mechanisms of the Type IIx@yrethroid
syndrome include action at the GABA receptor complex or a<&losely linked
class of neuroreceptor. /Pyrethroids type II/ **PEER R EWED**  [WHO;
Environmental Health Criteria 99: Cyhalothrin p.87 (1 ) ]

Non-systemic insecticide with contact and stomach acgﬁbn. Acts on the

nervous system, with rapid knockdown and long resi@éal activity. **PEER
REVIEWED** [Tomlin, C.D.S. (ed.). The Pesticid anual - World
Compendium. 10th ed. Surrey, UK: The British G@Qp Protection Council,
1994., p. 250] N
¥

Substance Interaction (INTC) : Qg
/Pyrethroid/ detoxification ... importaqgfin flies, may be delayed by the
addition of synergists ... organopho ates or carbamates ... to guarantee
a lethal effect. ... /Pyrethroid/ PEER REVIEWED** [Buchel KH (ed);

Chemistry of Pesticides p.19 (198%

Piperonyl butoxide potentiates /fhsecticidal activity/ of pyrethrins by
inhibiting the hydrolytic ena&hes responsible for pyrethrins' metabolism
in arthropods. When pipero butoxide is combined with pyrethrins, the
insecticidal activity of %ﬁé latter drug is increased 2-12 times
/Pyrethrins/ **PEER R LY EWED* * [McEvoy, G.K. (ed.). American Hospital
Formulary Service - DE‘ Information 92. Bethesda, MD: American Society of
Hospital Pharmacistsﬁylnc., 1992 (Plus Supplements 1992)., p. 2125]

At dietary level oﬁg?OOO ppm pyrethrins & 10000 ppm piperonyl butoxide
/enlargement, ma‘@ination, & cytoplasmic inclusions in liver cells of

rats/ were weL&@developed in only 8 days, but ... were not maximal.
Changes wera<$roportional to dosage & similar to those produced by DDT.
Effects of<§he 2 ... were additive. /Pyrethrins/ **PEER REVIEWED**
[Hayes, land J., Jr. Pesticides Studied in Man. Baltimore/London:

Willi%$$ and Wilkins, 1982., p. 78]

O
Phaxﬁgcology

Y
Thegﬁ%eutic Uses (THER) :

N

&

Pyrethrins with piperonyl butoxide are used for topical treatment of
pediculosis (lice infestations). Combinations of pyrethrins with piperonyl
butoxide are not effective for treatment of scabies (mite infestations).
Although there are no well-controlled comparative studies, many clinicians
consider 1% lindane to be pediculicide of choice. However, some clinicians
recommend use of pyrethrins with piperonyl butoxide, esp in infants, young

children, & pregnant or lactating women ... . If used correctly, 1-3
treatments ... are usually 100% effective ... 0Oil based (eg, petroleum
distillate) combinations ... produce the quickest results. ... For
treatment of pediculosis, enough gel, shampoo, or solution ... should be

X
@Q

&

In the electrophysiological experiments using giant axons of cray-fish, tmecp
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applied to cover affected hair & adjacent areas ... After 10 min, hair is

washed thoroughly ... treatment should be repeated after 7-10 days to
kill any newly hatched lice. /Pyrethrins/ **PEER REVIEWED** [McEvoy,
G.K. (ed.). American Hospital Formulary Service - Drug Information 92.
Bethesda, MD: American Society of Hospital Pharmacists, Inc., 1992 (Plus
Supplements 1992)., p. 2125]

Environmental Impact

@Q\'
Environmental Fate/Exposure Summary (ENVS) : <#>
Cyfluthrin's production and use as an insecticide may result in its releaseééb
to the environment through a variety of waste streams. Based on an <§b

experimental vapor pressure of 2.0X10-9 mm Hg at 25 deg C, cyfluthrin g§
expected to exist primarily in the particulate phase in the ambient O
atmosphere. Particulate phase cyfluthrin may be physically removed é?om
the atmosphere by wet and dry deposition. Volatilization from moigt soil
surfaces 1is not expected based on an estimated Henry's Law con &nt of
5.8X10-10 atm-cu m/mol. Cyfluthrin is expected to be immobilg Qnh soils
based upon a measured Koc value of 33,800. Volatilization fx@m dry soil
surfaces is not expected based upon the vapor pressure of<b is compound.
Biodegradation is expected to be an important environmepfdl fate process
for this compound. The initial products of cyfluthrinxéﬂaerobic
biodegradation are 37(2,27dichlorovinyl)2,27dimethyk§yclopropancarboxcylic
acid and 4-fluoro-3-phenoxybenzoic acid. In water"Q@yfluthrin is expected
to adsorb to sediment or particulate matter bas on its experimental Koc
value. This compound is not expected to volatL&Qze from water surfaces
given its estimated Henry's Law constant. P} olysis is expected to be an
important environmental fate process for c uthrin. An experimental
half-life of 16 hours was measured for cf%’uthrin in aqueous solution when
irradiated with light at environmentalkf"significant wavelengths. A
measured BCF value of 400 was obtain for cypermethrin, an insecticide
which is structurally similar to c uthrin. The potential for
bioconcentration of cyfluthrin in®quatic organisms is considered high
based on the measured BCFEF valu f cypermethrin. The general population
may be exposed to cyfluthrinqghrough dermal contact with this compound
where it is used as an ins%§@icide. (SRC) **PEER REVIEWED**

)
Artificial Sources (ARTS): <>®
Cyfluthrin's productio nd use as an insecticide(l) will result in its

release to the envixﬁhment through a variety of waste streams (SRC).
**PEER REVIEWED**QJ?(l) Budavari S; The Merck Index - Encyclopedia of
Chemicals, Drugs@band Biologicals 12th ed. p 466. Rahway, NJ: Merck and Co
Inc (1995)] %

&

<«Q
Environmental EFs®e (ENVE) :
TERRESTRI FATE: Based on a recommended classification scheme (1), an

exper'@@ntal Koc value of 33,800(2), indicates that cyfluthrin will have
no m lity in so0il (SRC). Volatilization of cyfluthrin is not expected
frﬂﬁbmoist soil surfaces(SRC) given an estimated Henry's Law constant of
238X10—10 atm-cu m/mole (SRC), determined from an experimental vapor
€§ ressure of 2.0X10-9 mm Hg at 25 deg C(3) and water solubility of 2.0 mg/l
Q& at 25 deg C(4). Volatilization from dry soil surfaces is not expected
,§§” based upon the vapor pressure of this compound (SRC). Biodegradation is
expected to be an important fate process for this compound (3,5, SRC). Over
90% biodegradation was observed under anaerobic soil conditions during a
140 day incubation period(5). The initial products of cyfluthrin anaerobic
biodegradation are 3-(2,2-dichlorovinyl) 2, 2-dimethylcyclopropancarboxcylic
acid and 4-fluoro-3-phenoxybenzoic acid(5). Photolysis is expected to be
an important environmental fate process for cyfluthrin(6,SRC). An
experimental half-life of 16 hours was determined for cyfluthrin in
aqueous solution when irradiated with light at environmentally significant
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wavelengths (6) . Approximately 75% photodegradation was observed for
cyfluthrin applied to cotton fabrics when irradiated with a lamp designed
to simulate 96 hours of natural sunlight (7). **PEER REVIEWED** [ (1)

Swann RL et al; Res Rev 85: 23 (1983) (2) Kordel W et al; Chemosphere
27:1611-26 (1993) (3) Tomlin C; The Pesticide Manual 10th ed p 248.

Cambridge, UK: The Royal Society of Chemistry (1995) (4) Shiu WY et al;

Rev Environ Contam Toxicol 116: 15-187 (1990) (5) Smith S et al; Bull

Environ Contam Toxicol 55: 142-48 (1995) (6) Jenson-Korte U et al; Sci Tot X
Environ 62: 335-40 (1987) (7) Hussain M et al; Pestic Sci 28: 345-55 ép
(1990) ] &
AQUATIC FATE: Based on a recommended classification scheme (1), a measured C&
Koc value of 33,800(2), indicates that cyfluthrin is expected to adsorb Qg
suspended solids and sediment in water (SRC). Cyfluthrin is not expecte@ﬁ o
volatilize from water surfaces(3,SRC) based on an estimated Henry's %9
constant of 5.8X10-10 atm-cu m/mole (SRC), determined from an experL@@ntal
vapor pressure of 2.0X10-9 mm Hg at 25 deg C(4) and water solubilgty of

2.0 mg/l at 25 deg C(5). Biodegradation is expected to be an i rtant

fate process for this compound(4,6,SRC). Over 90% biodegrada%?bn was

observed under anaerobic soil conditions during a 140 day ig@ubation

period(6). The initial products of cyfluthrin anaerobic b{ egradation are
3—(2,2—dichlorovinyl)2,2—dimethylcyclopropancarboxcylicQééid and
4-fluoro—-3-phenoxybenzoic acid(6). Photolysis is expe R4 to be an

important environmental fate process for cyfluthrin(QYSRC). An

experimental half-1life of 16 hours was measured foﬁbcyfluthrin in aqueous

solution when irradiated with light at environm ally significant
wavelengths (7). A measured BCF value of 400 wa@@obtained for cypermethrin,
an insecticide which is structurally similarx§o cyfluthrin(8). The

potential for bioconcentration of cyfluthrj®” in aquatic organisms is
considered high based on the measured BCF~value of cypermethrin (9, SRC) .
**PEER REVIEWED** [ (1) Swann RL et al@Bes Rev 85: 23 (1983) (2) Kordel W
et al; Chemosphere 27:1611-26 (1993)‘¥§? Lyman WJ et al; Handbook of
Chemical Property Estimation Methodé? Washington DC: Amer Chem Soc pp.
4-9, 5-4, 5-10, 15-1 to 15-29 (1%§B) (4) Tomlin C; The Pesticide Manual
10th ed p 248. Cambridge, UK: %ﬁé Royal Society of Chemistry (1995) (5)
Shiu WY et al; Rev Environ C am Toxicol 116: 15-187 (1990) (6) Smith S
et al; Bull Environ Contam Q@kicol 55: 142-48 (1995) (7) Jenson—-Korte U et
al; Sci Tot Environ 62: %§§L4O (1987) (8) Freitag D et al; Chemosphere 14:
1589-1616 (1985) (9) iny e C et al; Chemosphere 29: 1501-14 (1994)]

ATMOSPHERIC FATE: Baseg‘ n an experimental vapor pressure of 2.0X10-9 mm Hg
at 25 deg C(1), cyfkﬂthrin is expected to exist primarily in the
particulate phaseéi the ambient atmosphere. Particulate phase cyfluthrin
may be physicall@bremoved from the atmosphere by wet and dry
deposition (SR O **PEER REVIEWED** [ (1) Tomlin C; The Pesticide Manual
10th ed p 23&§ Cambridge, UK: The Royal Society of Chemistry (1995)]

N
BiodegradatiqgﬁgBIOD):

Biodeg %@ation is expected to be an important environmental fate process
for . luthrin(l,SRC). Over 90% biodegradation was observed under
ana§%obic soil conditions during a 140 day incubation period(l). The
{gitial products of cyfluthrin anaerobic biodegradation are

€§ -(2,2-dichlorovinyl) 2, 2-dimethylcyclopropancarboxcylic acid and
Q~ 4-fluoro-3-phenoxybenzoic acid(l). **PEER REVIEWED** [(1) Smith S et al;
Q§?~ Bull Environ Contam Toxicol 55: 142-48 (1995)]

Abiotic Degradation (ABIO) :

Aqueous hydrolysis is not expected to be an important environmental fate
process for cyfluthrin(SRC). A base-catalyzed second order rate constant
of 6.1X10-3 L/mol-sec(SRC) was estimated using a structure estimation
method(1l); this corresponds to half-lives of 35.9 and 3.5 years at pH
values of 7 and 8, respectively(l,SRC). Photolysis is expected to be an
important environmental fate process for cyfluthrin(2,SRC). An
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experimental half-life of 16 hours was measured for cyfluthrin in aqueous
solution when irradiated with light at environmentally significant
wavelengths (> 290 nm) (2) . Approximately 75% photodegradation was observed
for cylfluthrin applied to cotton fabrics when irradiated with a lamp
designed to simulate 96 hours of natural sunlight (3). **PEER REVIEWED**
[(1) Mill T et al; Environmental Fate and Exposure Studies. Development of
a PC-SAR for Hydrolysis: Esters, Alkyl Halides and Epoxides. EPA Contract
NO. 68-02-4254, Menlo Park, CA: SRI International (1987) (2) Jenson-Korte

U et al; Sci Tot Environ 62: 335-40 (1987) (3) Hussain M et al; Pestic Sci é§'
28: 345-55 (1990)] <$>
S
Bioconcentration (CBIO) : R

A measured BCFEF value of 400 was obtained for cypermethrin, an insecticiqg;

which is structurally similar to cyfluthrin(l). The potential for
bioconcentration of cyfluthrin in aquatic organisms is considered hg@h

based on the measured BCFEF value of cypermethrin (2, SRC). **PEER R@@IEWED**

[ (1) Freitag D et al; Chemosphere 14: 1589-1616 (1985) (2) FraQ@S C et al;

Chemosphere 29: 1501-14 (1994)] 60
Q
Soil Adsorption/Mobility (KOC) : <§§
The experimental Koc value of cyfluthrin is 33,800 undereﬁén—specified soil
conditions (1) . According to a recommended classificat xR scheme (2), this
experimental Koc value suggests that cyfluthrin wil ave no mobility in
soil (SRC) . **PEER REVIEWED** [ (1) Kordel W et aLSbChemosphere 27:
1611-26 (1993) (2) Swann RL et al; Res Rev 85: %59(1983)]
QP
Volitization from Water/Soil (VWS) : ) Q?
The Henry's Law constant for cyfluthrin is imated as 5.8X10-10 atm-cu

m/mole (SRC) from its experimental value %0 vapor pressure, 2.0X10-9 mm
Hg(l), and experimental water solubiliwff 2.0 mg/1l(2). This value
indicates that cyfluthrin will not vgﬁgtilize from water surfaces (3,SRC).

Cyfluthrin's Henry's Law constant vapor pressure indicate that
volatilization from moist and dr%gkoil surfaces are not important
environmental fate processes(S @}. **PEER REVIEWED** [(1) Tomlin C; The

Pesticide Manual 10th ed p 24@3 Cambridge, UK: The Royal Society of
Chemistry (1995) (2) Shiu Wg@ét al; Rev Environ Contam Toxicol 116: 15-187
(1990) (3) Lyman WJ et a%é@ﬁandbook of Chemical Property Estimation
Methods. Washington DC<§$mer Chem Soc pp. 15-1 to 15-29 (1990)]

Probable Routes of Humangﬁ§bosure (RTEX) :

Occupational eXposSRL to cyfluthrin may occur through dermal contact at
facilities wheregfhis compound is produced or used. The general population
may be exposeQ@%o cyfluthrin through dermal contact with this compound.
(SRC) **PE\E@REVIEWED**

N
Standarq§§%nd Regulations
O

Ingestionqﬁé;el (INGL) :
FAOKﬁﬁO ADI: 0.02 mg/kg **PEER REVIEWED** [FAO/WHO; Pesticide Residues in
Egod - 1992. Evaluations Part 1 - Residues p.869 Plant Prod Protection
é\$<—;1per 118 (1992) ]

4@§§;wable Tolerances (ATOL) :

Tolerances are established for residues of the insecticide cyfluthrin
(cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2-
dimethylcyclopropanecarboxylate ... in or on the following raw
agricultural commodities: alfalfa, forage 5.00 ppm (expiration date
11/15/97); alfalfa, hay 10.00 ppm (expiration date 11/15/97); carrots 0.20
ppm (expiration date 11/15/97); cattle, fat 1.00 ppm (expiration date
11/15/97); cattle, meat 0.40 ppm (expiration date 11/15/97); cattle mbyp
0.40 ppm (expiration date 11/15/97); cottonseed 1.0 ppm (expiration date
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11/15/97); eggs 0.01 ppm (expiration date 11/15/97); goats, fat 1.00 ppm
(expiration date 11/15/97); goats, meat 0.40 ppm (expiration date
11/15/97); goats, mbyp 0.40 ppm (expiration 11/15/97); hogs, fat 1.00 ppm
(expiration date 11/15/97); hogs, meat 0.40 ppm (expiration 11/15/97);
hogs, mbyp 0.40 ppm (expiration date 11/15/97); hops, fresh 4.0 ppm
(expiration date: none); horses, fat 1.00 ppm (expiration date 11/15/97);
horses, meat 0.40 ppm (expiration date 11/15/97); horses, mbyp 0.40 ppm
(expiration date 11/15/97); milkfat (reflecting 0.08 ppm in whole milk) \
2.50 ppm (expiration date 11/15/97); peppers 0.50 ppm (expiration date ép
11/15/97); poultry, fat 0.01 ppm (expiration date 11/15/97); poultry, meat <#>
0.01 ppm (expiration date 11/15/97); poultry, mbyp 0.01 ppm (expiration C&
date 11/15/97); radishes 1.00 ppm (expiration date 11/15/97); sheep, fat.©
1.00 ppm (expiration date 11/15/97); sheep, meat 0.40 ppm (expiration ¢&te
11/15/97); sheep, mbyp 0.40 ppm (expiration date 11/15/97); sugarcan%;%.05
ppm (expiration date 11/15/97); sunflower, forage 1.00 ppm (expirabgbn
date 11/15/97); sunflower, seed 0.02 ppm (expiration date 11/15/%59; and
tomato 0.20 ppm (expiration date 11/15/97). **PEER REVIEWED** ‘%ﬁo CFR
180.436(a) (7/1/96) ] S

Time-limited tolerances are established for residues of the j@secticide
cyfluthrin (cyano (4-fluoro-3-phenoxyphenyl)methyl 3—(2,2—@& hloroethenyl) -
2,2-dimethylcyclopropanecarboxylate ... in or on the fo wing raw
agricultural commodities: corn, forage and fodder, fi@ﬁa and pop 0.01 ppm
(expiration date 7/5/99); corn, grain, field and poR<Y.01 ppm (expiration
date 7/5/99); corn, sweet, (K+CWHR) 0.05 ppm (expiﬁation date 7/5/99);
corn, sweet, fodder 15.00 ppm (expiration date ¥¥®/99); and corn, sweet,
forage 30.00 ppm (expiration date 7/5/99). **%@ R REVIEWED** [40 CFR
180.436 (b) (7/1/96) ] g

A time-limited tolerance, to expire on nove Ner 15, 1997, is established
for residues of the insecticide cyfluthrf&'(cyano(4—fluoro—3—
phenoxyphenyl)methyl 3—(2,2—dichloroetm§ﬁyl)—2,2—
dimethylcyclopropanecarboxylate ... ‘ﬁpor on the following food
commodities: cottonseed o0il 2.0 pp tomato, concentrated products 0.5
ppm. **PEER REVIEWED** [40 CFR ®5.1250(a) (7/1/96)]

A tolerance of 0.05 ppm is esta XNshed for residues of the insecticide
cyfluthrin (cyano(4—fluoro—31§henoxyphenyl)methyl 3-(2,2-dichloroethenyl) -
2,2-dimethylcyclopropaneca xylate ... in food commodities exposed to the
insecticide during treatq@ﬁ% of food-handling establishments where food
and food products are hyd, processed, prepared, or served. **PEER
REVIEWED** [40 CFR 18%1250(c) (7/1/96)]1

A tolerance of 20.0 is established for residues of the insecticide
cyfluthrin (cyanoQﬁffluor0737phenoxyphenyl)methyl 3-(2,2-dichloroethenyl) -
2,27dimethylcycl@ﬁropanecarboxylate) ... 1n or on dried hops resulting
from applicati of the insecticide to hops. **PEER REVIEWED** [40 CFR
185.1250 (d) %§/1/96)]

eo\'
FIFRA Require ts (FIFRA):

Tolera g@s are established for residues of the insecticide cyfluthrin
(cya 4-fluoro—-3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2-
dim§%hylcyclopropanecarboxylate ... in or on the following raw
(gricultural commodities: alfalfa, forage; alfalfa, hay; carrots; cattle,

%S&at; cattle, meat; cattle mbyp; cottonseed; eggs; goats, fat; goats, meat;
Q~ goats, mbyp; hogs, fat; hogs, meat; hogs, mbyp; hops, fresh; horses, fat;
Q§?~ horses, meat; horses, mbyp; milkfat (reflecting 0.08 ppm in whole milk);
peppers; poultry, fat; poultry, meat; poultry, mbyp; radishes; sheep, fat;
sheep, meat; sheep, mbyp; sugarcane; sunflower, forage; sunflower, seed;
and tomato. **PEER REVIEWED** [40 CFR 180.436(a) (7/1/96)]

Time-limited tolerances are established for residues of the insecticide
cyfluthrin (cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl) -
2,2-dimethylcyclopropanecarboxylate ... in or on the following raw
agricultural commodities: corn, forage and fodder, field and pop; corn,
grain, field and pop; corn, sweet, (K+CWHR); corn, sweet, fodder; and
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corn, sweet, forage. **PEER REVIEWED** [40 CFR 180.436(b) (7/1/96)]
A time-limited tolerance, to expire on november 15, 1997, is established
for residues of the insecticide cyfluthrin (cyano(4-fluoro-3-
phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2-
dimethylcyclopropanecarboxylate ... in or on the following food
commodities: cottonseed oil; tomato, concentrated products. **PEER
REVIEWED** [40 CFR 185.1250(a) (7/1/96)]1
A tolerance ... is established for residues of the insecticide cyfluthrin X
(cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-2,2- ép
dimethylcyclopropanecarboxylate ... in food commodities exposed to the <#>
insecticide during treatment of food-handling establishments where food e;&
and food products are held, processed, prepared, or served. **PEER R
REVIEWED** [40 CFR 185.1250(c) (7/1/96)] \®
A tolerance is established for residues of the insecticide cyfluthrin, o
(cyano (4-fluoro-3-phenoxyphenyl)methyl 3—(2,2—dichloroethenyl)—2,2ﬂ$?
dimethylcyclopropanecarboxylate) ... in or on dried hops resulting“from
application of the insecticide to hops. **PEER REVIEWED** [4(Q
185.1250(d) (7/1/96) ] 600
xQ
&
\
QQ
Analytic Laboratory Method (ALAB): QO
Pyrethrins ... in pesticide formulations are analyzeQﬂU51ng gas
chromatography equipped with flame ionization deteéflon Average recovery
is 98% with a precision of 0.0044-0.011. /Pyret ns/ **PEER REVIEWED**
[Association of Official Analytical Chemists. Q@ficial Methods of
Analysis. 15th ed. and Supplements. Washingpggz DC: Association of
Analytical Chemists, 1990, p. V1 172] S
Liquid chromatography method has beerﬁQEveloped to quantitate
pyrethrins in pesticide formulations. ng Detection was monitored at 240

Monitoring and Analysis Methods

nm. ... Percent coefficients of variat@on ranged from 1.39 to 9.68 with
the majority less than 5.00. ... /P ethrins/ **PEER REVIEWED** [Bushway
RJ; J Assoc Off Anal Chem 68 (6) ;x&134-6 (1985)]

Pyrethrins were detected in soi Q%y gas chromatography after extraction

with hexane. /Pyrethrins/ *%*] R REVIEWED** [Siltanen H et al; Ryrethrum
Post 14 (3): 65-7 (1978)] Q§}

Low level pyrethrin formulgf¥ions are extracted with tetrahydrofuran and
determined via caplllaég)gas chromatography with electron capture
detection. ... Analys of 5 formulations gave an average standard
deviation of 3.3%. Aﬁ&rethrlns/ **PEER REVIEWED** [Stringham RW, Schutz
RP; J Assoc Off Aq§9 Chem 68 (6): 1137-9 (1985)]

Additional Ref nces
S
Special Report (&PTS)
Purdue Uni¥ersity; National Pesticide Information Retrieval System,
Cyflu%?@ln Fact Sheet No. 164 (1987)

&

€§
~
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——————————— e
|inhalation|rat |LC50 469 | 4H | PEMNDP
\ | |g/m**3 | 19,198,1991
77777777777 T e T s T e
| skin | rat |LD50 >5 | | PEMNDP
\ | lg/kg | 19,198,1991
——————————— e
|loral |mouse |LD50 300 | | 85KYAH \
| | Img/kg | 111,432,198 S
| | | | 19 &
——————————— e es?
|loral | dog |LD50 500 | | PEMNDP R
| | Img/kg | 19,198,1991 &
77777777777 T T e T \30
loral | chicken |LD50 5 g/kg]| | PEMNDP >
| | | | 19,198,1991
77777777777 T Tt L T
|loral [quail |LD50 >5 | | PEMNDP 6>
\ | lg/kg | |9,198,1°@q
——————————— e s s A A
FO5;F15;F23|oral |domestic |LD50 1 g/kg| INTI%fk
| |lanimal | | | O 555484
\ | (goat, | | {0
\ | sheep) | | Qﬁ
——————————— +__________+____________+___________+____75 e ——
loral |bird |ILD50 250 | ¥ |PEMNDP
| | (domestic or|mg/kg |,é\<Z> 19,198,1991
| | 1ab) | S |
——————————— e
loral | mamma 1 | LD50 16¢?’ | | FEREAC
| | (species Img/kgeﬁp | |64,35059,1
\ |unspecified) | Q’Zr | 1999
77777777777 it e ™ At
| skin | mammal %0 5000 | | FEREAC
| | (species QS g/kg | |64,35059,1
\ |unspecifj®@) | | 1999
77777777777 T . 2 e T B
\inhalationlmammg%)z |LC50 0.468 | |FEREAC
| I(sps‘ es |g/m**3 | |64,35059,1
| Iuénkgpecified) | | 1999
——————————— e
F13 |loral Q?chicken | TDLo 2500 | |FEREAC
\ &L Img/kg | 167,60976,2
| O | | 1002
——————————— T
Cc18 \Q§§3 |chicken |LD50 5000 | | FEREAC
& | Img/kg | 167, 60976, 2
& | | | 1002

TOXICE;Y DATA REFERENCES:
FMC Farm Chemicals Handbook
0 4094)

MNDP Pesticide Manual
Rd., Thornton Heath CR4 7QG, UK)
85KYAH "Merck Index;

11th ed., Rahway, NJ 07065,

(Meister Pub.,

V.1- 1968-

an Encyclopedia of Chemicals,
Merck & Co.,

Inc. 19

NTIS** National Technical Information Service

Formerly U.S.
FEREAC Federal Register
Washington, DC 20402) V.1-

(U.S.

37841 Euclid Ave.,

(The British Crop Protection Council,

89

(Springfield, VA 22161)
Clearinghouse for Scientific & Technical Information.
Government Printing Office,
1936-

Drugs,

Supt.

20 Bridport

and Biologicals"

Willoughy,

of Documents,
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OTHER MULTIPLE DOSE DATA (OMUL) :
Effect \ Route |Organism| Dose |Duration| Source
EFF | RTE | ORGN | DOSE | DUR | SO
+ + =t===========tf========tf==========
L30;P30;Y09|oral | rat | TDLo 25 | 5D-I | TOVEFN
\ | Img/kg | | (2),23,200
\ | | | |0 X
77777777777 T et L T S
N22;P08;U06|oral |chicken |TDLo |21D-T | JJATDK <$>
\ | |6.9993E+04 | |7,367,1987 e;&
\ | lug/kg | | R
——————————— e s S e s Kﬁ;
Y6l | intraperitoneal|rat | TDLo 84 | 6D-I | TOXID9 \90
| | |mg/kg | 172,306,200 Qq?
\ | | | |3 o
——————————— .\
R11 | skin | rat | TDLo 7896 |21D-I | FEREAC db
\ | Img/kg | |67, 6094&5 2
\ | | | |002(§©
——————————— e e s et~ e
U0l |inhalation | rat |TCLo 14.4 | 90D-I | EAC
\ | lmg/kg | \$§§%60976,2
\ | | | 21002
——————————— +———————————————+————————+———————————+———?§$l—+——————————
P30,;U28 |inhalation | rat | TCLo 44.8 |4W&§ |FEREAC
| I Img/kg Jé§b 167,60976,2
\ | | S 1002
——————————— ¢
F17 |inhalation |mouse | TCLo 4%§47 | 7D-I |FEREAC
\ | |mg/kg§? | 167,60976, 2
\ | I | 1002
77777777777 et I . it
F19;K12;K13|oral | dog ﬁgﬁLo 2520 | 24W-T |FEREAC
\ | Q9|mg/kq | |67,60976,2
| NG | 1002
——————————— e e
L70;N72;U0L|oral %$§% |TDLo 1120 |28D-C | FEREAC
| Q Img/kg | 169,4143,20
\ Xl | | 104
——————————— +——————————Qgg——+————————+———————————+————————+——————————
F19;U01;201 |oral Qb |rat |TDLo 3375 |90D-I | FEREAC
\ ~6@ | Img/kg | 169,4143,20
| <& | | | 104
——————————— e
F19;K30 \Q§§? | dog |TDLo 2745 ]0.5Y-I |FEREAC
t@ | Img/kg | 169,4143,20
& | | | 104
——————— N
Fl9;PQ§~ |loral | dog | TDLo 4015 |1Y-I |FEREAC
€g§ \ | Img/kg | 169,4143,20
<& \ | | | |04
4@?1 ———————— o — fo— fom e e
U0l |loral | rat | TDLo 8468 | 2Y-I |FEREAC
| | Img/kg | 169,4143,20
\ | | | |04
——————————— e s s e it e
D45;U01 |loral |mouse | TDLo | 2Y-I |FEREAC
| | |8.3804E+04 | 169,4143,20
| | Img/kg | 104
——————————— e s s e it e
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F15;L30;U01|oral |mouse | TDLo | 2Y-I |FEREAC
| | |2.26081E+05| 169,4143,20
\ | Img/kg | |04

OTHER MULTIPLE DOSE REFERENCES:

TOVEFN Toksikologicheskii Vestnik (18-20 vVadkovskii per. Moscow, 101479,
Russia) History Unknown
JJATDK JAT, Journal of Applied Toxicology (John Wiley & Sons Ltd., Baffins .
Lane, Chichester, W. Sussex P019 1UD, UK) V.1- 1981- ép
TOXIDY9 Toxicologist (Soc. of Toxicology, Inc., 475 Wolf Ledge Parkway, Akron, <#>
OH 44311) V.1- 1981- &
FEREAC Federal Register (U.S. Government Printing Office, Supt. of Documentgsp
Washington, DC 20402) V.1- 1936- 659
N
STANDARD AND REGULATIONS (SREG) : 6?
EPA FIFRA 1998 STATUS OF PESTICIDES: Active registration RBREV* éo
-,362,1998 6&&
QO
STANDARDS AND REGULATIONS REFERENCES: Q@
RBREV* Status of Pesticides in Registration, Reregistration, aqé>8pecial Review
(Rainbow Report), Special Review and Reregistration Division fice of
Pesticide Programs U S. Environmental Protection Agency, 48@3M. Street, S.W.,
Washington, D.C. 20460, Spring 1998 &Q
o
N
FEDERAL AGENCY STATUS (ASTA): cfp
On EPA IRIS database O
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JANY 2001
N\
D
Q.
e .
D
K
$)
(o
2R
N\
6&
N\
QP
6@
N
R4
2
&
&
$)
Q™
(o
6Q
&
<«Q
&
S
&
@)
QP
R
&
6 .
N
Q.
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The MSDS-OHS file includes the Material Safety Data Sheets,
Summary Sheets, and Label Data for pure substances and mixtures.

ACS and CAS make no representation concerning the content and make no
warranties of any kind regarding the accuracy or completeness of the
database and specifically disclaim any liability for the content and

information contained therein. Customer acknowledges that the database
is the property of MDL Information Systems. For further notice of X
terms, conditions and restrictions, please type HELP USAGETERMS. égp
D
This file contains CAS Registry Numbers for easy and accurate e;&
substance identification. R
&
60
L5 ANSWER 1 OF 1 MSDS-OHS COPYRIGHT 2006 MDL on STN (@?
(7
OHSN OHS72630 MSDS-OHS Qﬁ?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,?;3 ,,,,,,,,,,
SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ‘&@
______________________________________________________________ (a,______________
S
MDL INFORMATION SYSTEMS, INC. EMERGENCY TELEPE§&% NUMBER:
1281 Murfreesboro Road, Suite 300 1-800-424-9300 ORTH AMERICA)
Nashville, TN 37217-2423 1-703-527-388%7 (INTERNATIONAL)
1-615-366-2000
O
"N
SUBSTANCE: CYFLUTHRIN &2
N\
D

TRADE NAMES/SYNONYMS: Q‘
CYCLOPROPANECARBOXYLIC ACID, 3—(2,2—DICHLORQ§THENYL)—2,2—DIMETHYL—,

CYANO (4-FLUORO-3-PHENOXYPHENYL) METHYL EST ‘?

CYANO (4-FLUORO-3-PHENOXYPHENYL) METHYL-3 , 2-DICHLOROETHENYL) 2, 2—
DIMETHYLCYCLOPROPANECARBOXYLATE; (RS) #¥PHA-CYANO-4-FLUORO-3-PHENOXYBENZYL
(1RS, 3RS, 1RS,3SR) -3—- (2, 2-DICHLOROV ﬁgi)—2,2—DIMETHYLCYCLOPROPANECARBOXYLATE;
(RS)—ALPHA—CYANO—4—FLUORO—3—PHENOX§ NZYL (1RS) -CIS-TRANS-3-
(2,2-DICHLOROVINYL-2, 2-DIMETHYL Q@LOPROPANECARBOXYLATE; BAY-FCR 1272;
BAYTHROID; FCR 1272; C22H18CL%§ﬁb3; OHS72630; RTECS Gz1253000

)
CHEMICAL FAMILY: pyrethroigg’
o

K
CREATION DATE: May 03 1889

&
<&

_______________ <§L____________________________________________________________

SECTION 2 S MPOSITION, INFORMATION ON INGREDIENTS

7777777777E§9 77777777777777777777777777777777777777777777777777777777777777777

COMPONEN$§5CYFLUTHRIN

CAS NQ@BER: 68359-37-5

EC BER (EINECS): 269-855-7

ECINDEX NUMBER: 607-253-00-1
RCENTAGE: 100.0

SECTION 3 HAZARDS IDENTIFICATION
NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=1 REACTIVITY=0
Literature search Page 29 of 62
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EMERGENCY OVERVIEW:

COLOR: yellow

PHYSICAL FORM: paste

MAJOR HEALTH HAZARDS: eye irritation

POTENTIAL HEALTH EFFECTS:
INHALATION:

SHORT TERM EXPOSURE: convulsions

LONG TERM EXPOSURE: no information on significant adverse effects
SKIN CONTACT:

SHORT TERM EXPOSURE: irritation, itching

LONG TERM EXPOSURE: no information on significant adverse effects
EYE CONTACT:

SHORT TERM EXPOSURE: irritation, tearing

LONG TERM EXPOSURE: no information on significant adverse effects
INGESTION:

SHORT TERM EXPOSURE: convulsions

LONG TERM EXPOSURE: vomiting, diarrhea S

CARCINOGEN STATUS: (b
OSHA: No @Q’
NTP: No
IARC: No

<
INHALATION: If adverse effects occur, remove éa'uncontaminated area. Give
artificial respiration if not breathing.‘§§f immediate medical attention.

N
<
SKIN CONTACT: Wash skin with soap and w r for at least 15 minutes
removing contaminated clothing and s¥®es. Get medical attention,

while

if needed.

Thoroughly clean and dry contaminiﬁéd clothing and shoes before reuse.

8

N
EYE CONTACT: Flush eyes with pla@@y of water for at least 15 minutes. Then get

immediate medical attentiondéﬁ

V)
INGESTION: Get medical attsﬁ%ion immediately.
o
K

NOTE TO PHYSICIAN: FoerBgestion, consider gastric lavage and catharsis.

Consider oxygen. Qb
S

&
<&

_______________ <§L__________________________________________________

SECTION 5 QS? RE FIGHTING MEASURES

7777777777E§9 7777777777777777777777777777777777777777777777777777777

R,
FIRE ANR$%XPLOSION HAZARDS: Slight fire hazard.

<&

<§X}ge fires: Use regular foam or flood with fine water spray.

Oo
EXI%@%UISHING MEDIA: regular dry chemical, carbon dioxide, water, regular foam

FIRE FIGHTING: Move container from fire area if it can be done without risk.

Do not scatter spilled material with high-pressure water streams.

Dike for

later disposal. Use extinguishing agents appropriate for surrounding fire.
Avoid inhalation of material or combustion by-products. Stay upwind and keep

out of low areas.

Literature search
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SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for containment. Dike for later
disposal. Absorb with sand or other non-combustible material.

WATER RELEASE:
Absorb with activated carbon. Collect spilled material using mechanical

equipment. &§’

©
OCCUPATIONAL RELEASE: gﬁ;
Collect spilled material in appropriate container for disposal. Keep out
water supplies and sewers. Keep unnecessary people away, isolate hazard @?ea
and deny entry. Notify Local Emergency Planning Committee and State Emé?bency
Response Commission for release greater than or equal to RQ (U.S. S Section
304). If release occurs in the U.S. and is reportable under CERCL%;Sectlon
103, notify the National Response Center at (800)424-8802 (USA)
(202)426-2675 (USA) . <z§\

&

STORAGE: Store and handle in accordance with all cu%é%nt regulations and
standards. Keep separated from incompatible substa§lces.

N\
&
SECTION 8 EXPOSURE CONTROLS PERSONAL(, OTECTION
D 5
) N
EXPOSURE LIMITS: N
CYFLUTHRIN: 'O

0.01 mg/m3 DFG MAK (1nhalabLg@fractlon) (peak limitation category - I,
with excursion factor of
O
VENTILATION: Provide localcg&haust ventilation system. Ensure compliance with
applicable exposure limﬁts.
\
EYE PROTECTION: Wear ‘Qlash resistant safety goggles. Provide an emergency eye
wash fountain an@@ﬁulck drench shower in the immediate work area.
xp
CLOTHING: Wear é@propriate chemical resistant clothing.
&
a

GLOVES: We E@ ppropriate chemical resistant gloves.

RESPIRAZ§§Z Under conditions of frequent use or heavy exposure, respiratory
prozgction may be needed. Respiratory protection is ranked in order from
midemum to maximum. Consider warning properties before use.

@§} chemical cartridge respirator with organic vapor cartridge(s) and dust

Q§?~ and mist filter(s).

Any chemical cartridge respirator with organic vapor cartridge(s) and
high-efficiency particulate filter(s).

Any air-purifying respirator with a full facepiece, an organic vapor
canister and a dust, mist, and fume filter.

Any powered, air-purifying respirator with a tight-fitting facepiece and a
high-efficiency particulate filter.

For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supplied-air respirator with full facepiece and operated in a
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pressure-demand or other positive-pressure mode in combination with a
separate escape supply.
Any self-contained breathing apparatus with a full facepiece.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
&
PHYSICAL STATE: solid <$>
COLOR: yellow &§’
PHYSICAL FORM: paste &
ODOR: Not available Xﬁ;
MOLECULAR WEIGHT: 434.31 \90
MOLECULAR FORMULA: C22-H18-CL2-F-N-03 é?
BOILING POINT: Not applicable 60
MELTING POINT: 140 F (60 C) &
VAPOR PRESSURE: <0.0000075 mmHg @ 20 C 60(\
VAPOR DENSITY: Not applicable xQ
SPECIFIC GRAVITY (water=1): 1.27-1.28 <é>
WATER SOLUBILITY: 20 ppm ®Q>
PH: Not applicable QO
VOLATILITY: Not applicable \fg
ODOR THRESHOLD: Not available R
EVAPORATION RATE: Not applicable Qﬁb
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not availabl@@
SOLVENT SOLUBILITY: 'é§}
Soluble: dichloromethane, toluene é$
Moderately Soluble: hexane, isopropanol <&
2
&
$)
SECTION 10 STABILITY AND REACTIVIT%}
.00

REACTIVITY: Stable at normal temg@katures and pressure.

CONDITIONS TO AVOID: Avoid Qﬁ% flames, sparks and other sources of ignition.
Avoid contact with 1ncome‘ ible materials.

INCOMPATIBILITIES: oxi ang materials

(o
6Q
CYFLUTHRIN:
OXIDIZERS: Flra<ﬁnd explosion hazard.

HAZARDOUS Dquﬁ OSITION:
Thermal %@omp081tlon products: oxides of nitrogen, carbon, halogenated
compog%ﬁ

POLYMEBIZATION Will not polymerize.

S

\§§ETION 11 TOXICOLOGICAL INFORMATION

CYFLUTHRIN:

TOXICITY DATA:
590 mg/kg oral-rat LD50; 900 mg/kg oral-rat LD50; 469 gm/m3/4 hour (s)
inhalation-rat LC50; >5 gm/kg skin-rat LD50; 300 mg/kg oral-mouse LD50; 500
mg/kg oral-dog LD50; 5 gm/kg oral-chicken LD50; >5 gm/kg oral-quail LD50; 1
gm/kg oral-domestic animal LD50; 250 mg/kg oral-bird LD50; 16.2 mg/kg
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oral-mammal LD50; 5000 mg/kg skin-mammal LD50; 0.468 gm/m3 inhalation-mammal
LC50; 2500 mg/kg oral-chicken TDLo; 5000 mg/kg oral-chicken LD50; 25 mg/kg/5
day (s) intermittent oral-rat TDLo; 69993 ug/kg/21 day(s) intermittent
oral-chicken TDLo; 84 mg/kg/6 day(s) intermittent intraperitoneal-rat TDLo;
7896 mg/kg/21 day(s) intermittent skin-rat TDLo; 14.4 mg/kg/90 day(s)
intermittent inhalation-rat TCLo; 44.8 mg/kg/4 week(s) intermittent
inhalation-rat TCLo; 43.47 mg/kg/7 day(s) intermittent inhalation-mouse
TCLo; 2520 mg/kg/24 week (s) intermittent oral-dog TDLo; 1120 mg/kg/28 day(s)

continuous oral-rat TDLo; 3375 mg/kg/90 day(s) intermittent oral-rat TDLo; é§'
2745 mg/kg/0.5 year(s) intermittent oral-dog TDLo; 4015 mg/kg/l year(s) <$>
intermittent oral-dog TDLo; 8468 mg/kg/2 year(s) intermittent oral-rat TDLo; QP
83804 mg/kg/2 year(s) intermittent oral-mouse TDLo; 226081 mg/kg/2 year(s) - ©
intermittent oral-mouse TDLo Xﬁ;

LOCAL EFFECTS: A
Irritant: eye 6?

ACUTE TOXICITY LEVEL: éo
Moderately Toxic: ingestion &
Slightly Toxic: dermal absorption 6d$

Relatively Non-toxic: inhalation xQ
REPRODUCTIVE EFFECTS DATA: 6;
7.5 mg/kg inhalation-mammal TCLo multigenerations; 7.5 mg/%ﬁé
unreported-mammal TDLo multigenerations; 9 mg/kg oral- rag> DLo

multigenerations 'Q
Q?
HEALTH EFFECTS: Qﬁb
INHALATION: O
CYFLUTHRIN: In a nose-only toxicity study in r; a decrease in body and

thymus weights, hypothermia, reduction in leuk®lytes counts and low serum
protein was seen at the 6.04 mg/m3 dose. Deﬁ%’opmental toxicity studies in
rats at 2.55 mg/m3 caused reduced fetal aqgfplacental weight, reduced
ossification in the phalanges, metacarp%* and vertebrae. See information on
pyrethroid. Qb

0
6&
ACUTE EXPOSURE: o
PYRETHROIDS: Heavy exposure tqéa mist of some pyrethroids has produced
hypersensitivity, ataxia, an@burlnary incontinence. Convulsions may also
be possible. A
2
<&
CHRONIC EXPOSURE:
PYRETHROIDS: Anlmalsgé&posed to aerosols of some pyrethroids for 3-4
hours/day for up tqga weeks did not exhibit any significant compound
related findings.@b
S

SKIN CONTACT: (§
CYFLUTHRIN: M%&'cause irritation. Animal studies indicate skin absorption
may occur. l-day study in rats at 1077 mg/kg/day resulted in decreased
food conigﬁptlon, red nasal discharge and urine staining. See information on

pyrethrg}

ACUZB~EXPOSURE:

f‘ RETHROIDS: Based on animal and human studies and human experiences with

Q& some pyrethroids, primary irritation is unlikely. Cutaneous paresthesias

\¢ may occur including numbness, itching, burning, tingling and warmth
without signs of irritation. These effects may be delayed for 30 minutes
or more and last less than 24 hours.

CHRONIC EXPOSURE:
PYRETHROIDS: Tests with some pyrethroids on humans and animals indicate

sensitization is unlikely.

EYE CONTACT:
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CYFLUTHRIN: This material was irritating to rabbit eyes. See information on
pyrethroids.

ACUTE EXPOSURE:
PYRETHROIDS: Massive instillation of some pyrethroids into rabbit eyes
produced only a slight, transient congestion of the conjunctiva or

lacrimation.
¥
CHRONIC EXPOSURE: S
PYRETHROIDS: No data available. <#>
S
INGESTION: &
CYFLUTHRIN: A 12-month feeding study in dogs at 16 mg/kg/day produced slﬁgg%
ataxia, increased vomiting, diarrhea and decreased body weight. Rats ex] ed
for 24 months to 6.2 mg/kg/day caused decreased body weights and decreﬁ%ed
food consumption in males and inflammatory foci in the kidneys of fe@ les.
See information on pyrethroids. Q\
)
ACUTE EXPOSURE: \Q/b
PYRETHROIDS: Some pyrethroids have produced hypersen51t1v1Q&, nervous
irritability, tremors, ataxia, and urinary incontinence Qp animals.
Convulsions may also be possible. é}
\o
CHRONIC EXPOSURE:
PYRETHROIDS: Increased kidney and liver weights qi hepatlc
histopathological changes were noted in anlmalsq@ ronically fed some
pyrethroids. Q
¥
Q@
SECTION 12 ECOLOGICAL INFORMATION (\)lib'
é§>
ECOTOXICITY DATA: b
FISH TOXICITY: 2.00 ug/L 96 houn&% LETH (Mortality) Bluegill (Lepomis
macrochirus) %9
N\
INVERTEBRATE TOXICITY: 10 @9L 96 hour(s) LETH (Mortality) Red swamp
crayfish (Procambarus 6‘ rki)
\®
@)
,,,,,,,,,,,,,,,,,,,,,, R T
SECTION 13 DISPOSAQ’GCONSIDERATIONS
o
Dispose in accotance with all applicable regulations.
&
@)
P
e
SECTION&Q TRANSPORT INFORMATION
_____ (e
S
Ué?x DEPARTMENT OF TRANSPORTATION: No classification assigned.
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No classification assigned.
LAND TRANSPORT ADR: No classification assigned.
LAND TRANSPORT RID: No classification assigned.
ATIR TRANSPORT IATA: No classification assigned.
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AIR TRANSPORT ICAO: No classification assigned.
MARITIME TRANSPORT IMDG: No classification assigned.
SECTION 15 REGULATORY INFORMATION
@Q\'
U.S. REGULATIONS: <$>
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): &§)
PYRETHROIDS: 1 LBS RQ &
&
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355. 3Q30
Not regulated.
<§}
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR<§SB 40)
Not regulated. 60
xQ
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (4 FR 370.21):
ACUTE: Yes @Q’
CHRONIC: No é;o
FIRE: No &
REACTIVE: No N
SUDDEN RELEASE: No Qﬁ}
QP
SARA TITLE III SECTION 313 (40 CFR 372.65): 'é§}
CYFLUTHRIN S
<
Q.
OSHA PROCESS SAFETY (29CFR1910.119): Not Qggulated

N
STATE REGULATIONS: 0"
California Proposition 65: Not regu%éted.

CANADIAN REGULATIONS: db
WHMIS CLASSIFICATION: Not deta@ﬁined
é§
EUROPEAN REGULATIONS:
EC CLASSIFICATION ASSIGggb
T+ Very Toxic
T Toxic \
N Dangerous for éﬁe Environment

EC ClaSSLflcaglon may be inconsistent with independently-researched data.

&
DANGER/HAZA\@ SYMBOL:

T+ Ver OX1C
N Dagé%rous for the Environment

&
EC 3§SK AND SAFETY PHRASES:
23 Toxic by inhalation.
Qgi 28 Very toxic if swallowed.
Q§?~ R 50/53 Very toxic to aquatic organisms, may cause long-term
adverse effects in the aquatic environment.
S 1/2 Keep locked-up and out of the reach of children.
S 36/37/39 Wear suitable protective clothing, gloves and eye/face
protection.
S 45 In case of accident or if you feel unwell, seek medical
advice immediately (show the label where possible).
S 60 This material and its container must be disposed of as
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hazardous waste.
S 61 Avoid release to the environment. Refer to special
instructions/Safety data sheets.

GERMAN REGULATIONS:
WATER HAZARD CLASS (WGK) :
STATE OF CLASSIFICATION: VwVwS
CLASSIFICATION UNDER HAZARD TO WATER: 3

NATIONAL INVENTORY STATUS:

U.S. INVENTORY (TSCA): Not listed on inventory. eg?
©
TSCA 12 (b) EXPORT NOTIFICATION: Not listed. 659
é&
%5}
______________________________________________________________________ g - ————-
SECTION 16 OTHER INFORMATION Q?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
S
N

MSDS SUMMARY OF CHANGES <é>

SECTION 11 TOXICOLOGICAL INFORMATION (@Q>

A\
Copyright 1984-2005 MDL Information Systems, Inc. All riqﬁ%s reserved.
Q?
<
O
QO
6&
6?
<
Q.
eo
D
A
<
og
fer
N
6&
N
Q@
6@
AN
&b
<
&>
%Q
K
(e)
N\
Log
6Q
&
<«Q
A\
S
&
@)
QP
R
&
6.
N
Q.
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L85 ANSWER 3 OF 122 TOXCENTER COPYRIGHT 2006 ACS on STIN

ACCESSION NUMBER: 2004:327408 TOXCENTER

DOCUMENT NUMBER: CRISP-2003-0H004084-02

TITLE: Pesticide Dose Monitoring in Turf Applicators

AUTHOR(S) : HARRIS S A

CORPORATE SOURCE: SAHARRIS@SATURN.VCU.EDU, VIRGINIA COMMONWEALTH UNIVERSITY,
1000 W CARY ST.RM 105 BOX 843050, RICHMOND, VA
23284 :VIRGINIA .

SUPPORTING ORGANIZATION (SPONSORING AGENCY): U.S. DEPT. OF HEALTH AND HUMAN ép
SERVICES; PUBLIC HEALTH SERVICE; NATIONAL INSTITUTES OF C§9
HEALTH, NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND QP
HEALTH -

SOURCE : Crisp Data Base National Institutes of Health. Xﬁ;

DOCUMENT TYPE: (Research) .\90

FILE SEGMENT: CRISP é?

LANGUAGE : English 2°

ENTRY DATE: Entered STN: 20041229 %?
Last Updated on STN: 20041229 66>

AB DESCRIPTION: One of the greatest barriers to obtaining useful &sults in epidemiologic

studies is the lack of adequate exposure data. The broad, Qb g term objective of the
proposed project is to improve the assessment of pesticid@’ Xxposures in epidemiologic
studies which will allow for the identification of heal£9 risks such as cancer, which
would otherwise not be found using traditional metho of exposure assessment. This
study has been designed to evaluate total body dose<§¥ the cornmonely used pesticides
MCPA, niecoprop, dicamba, cyfluthrin and imidac rid (using biological urine
monitoring) in professional turf applicators. Q@reviously developed dose prediction
models will be validated (mecoprop, dicambaeg nd adjusted, 1f necessary to improve
dose prediction. The important exposure v ables or predictor variables which will
be effective in predicting total body dose§ﬁ1applicators without the use of biological
samples, will be evaluated and this in&rmation will be used to determine exposure
reduction strategies. Prior to the é@ﬁtiation of a full-scale field study, a
comprehensive evaluation of the uri y excretion of MCPA, cyfluthrin and imidacloprid
will be conducted on a group of 10x®orkers. In the second year of the study, a sample
of 100 workers employed by Tru ofen Chemlawn will be selected from approximately 5
different franchises and inf ation concerning the use patterns of pesticides for
each individual employee wi Q@be obtained. The total amount of each pesticide excreted
in the urine will be meas ﬁ%d for two consecutive 24 hour periods following a minimum
of three work days. T process will be repeated three times: a spring evaluation
of herbicide exposur a summer evaluation of insecticide exposure; and a fall
evaluation of herbiQ@de exposure. During each sampling period, information will be
obtained from eac@,applicator on spraying practices, hygiene practices, and other
variables which ‘Qy affect their daily exposure to herbicides. Current pesticide use
reporteclby‘theﬁapplicators will be compared with actual use data obtained from employer
records. A O viously developed quantitative exposure prediction model that is based
on use rec s and other predictor variables will be validated, and, based on the newly
collectsﬁbdata, new models will be developed in order to better predict pesticide
exposq§és if deemed necessary. Recommendations, based on questionnaire and modeling
datg5 to reduce exposure to these pesticides, will be developed and provided to the
pa@@icipating company and subjects. In the short term, this type of research can be
eﬁed to reduce pesticide exposures by identifying cost-effective controls in both
beccupational and environmental settings and this, in the long term, may help to reduce
€$$ both acute and chronic health risks.

N

L85 ANSWER 4 OF 122 TOXCENTER COPYRIGHT 2006 ACS on SIN

ACCESSION NUMBER: 2003:158749 TOXCENTER

DOCUMENT NUMBER: CRISP-2002-0OH04084-01A1

TITLE: Pesticide Dose Monitoring in Turf Applicators

AUTHOR(S) : HARRIS S A

CORPORATE SOURCE: SAHARRIS@SATURN.VCU.EDU, VIRGINIA COMMONWEALTH UNIVERSITY,
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23284-3050:VIRGINIA

SUPPORTING ORGANIZATION (SPONSORING AGENCY): U.S. DEPT. OF HEALTH AND HUMAN

SERVICES; PUBLIC HEALTH SERVICE; NATIONAL INSTITUTES OF
HEALTH, NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND

HEALTH
SOURCE : Crisp Data Base National Institutes of Health.
DOCUMENT TYPE: (Research)
FILE SEGMENT: CRISP x
LANGUAGE : English S
ENTRY DATE: Entered STN: 20030708 <#>
Last Updated on STN: 20030708 Y

AB

L85

DESCRIPTION: One of the greatest barriers to obtaining useful results in epigemiologic
studies is the lack of adequate exposure data. The broad, long term objgiive of the
proposed project is to improve the assessment of pesticide exposures in% idemiologic
studies which will allow for the identification of health risks such.@% cancer, which
would otherwise not be found using traditional methods of exposurepXssessment. This
study has been designed to evaluate total body dose of the cornmo y used pesticides
MCPA, niecoprop, dicamba, cyfluthrin and imidacloprid (using ological urine
monitoring) in professional turf applicators. Previously de@8loped dose prediction
models will be validated (mecoprop, dicamba) and adjusted@}if necessary to improve
dose prediction. The important exposure variables or pr ctor variables which will
be effective in predicting total body dose in applicator Qithout the use of biological
samples, will be evaluated and this information willQDe used to determine exposure
reduction strategies. Prior to the initiation on% full-scale field study, a
comprehensive evaluation of the urinary excretion MCPA, cyfluthrin and imidacloprid
will be conducted on a group of 10 workers. 1In Q@e second year of the study, a sample
of 100 workers employed by TruGreen Chemlaw Rill be selected from approximately 5
different franchises and information conc ing the use patterns of pesticides for
each individual employee will be obtained.Qohe total amount of each pesticide excreted
in the urine will be measured for two cqggecutive 24 hour periods following a minimum
of three work days. This process wi‘{pbe repeated three times: a spring evaluation
of herbicide exposures; a summer e uation of insecticide exposure; and a fall
evaluation of herbicide exposure x&During each sampling period, information will be
obtained from each applicator spraying practices, hygiene practices, and other
variables which may affect thQ@ daily exposure to herbicides. Current pesticide use
reported by the applicators 1 be compared with actual use data obtained from employer
records. A previously devd@oped quantitative exposure prediction model that is based
on use records and.othe§§§%edictor variables will be validated, and, based on the newly
collected data, new R els will be developed in order to better predict pesticide
exposures if deemed&ﬁécessary. Recommendations, based on questionnaire and modeling
data, to reduce e*é%sure to these pesticides, will be developed and provided to the
participating cqﬁbany and subjects. In the short term, this type of research can be
used to reduc qpesticide exposures by identifying cost-effective controls in both
occupationakéumienvironmental settings and this, in the long term, may help to reduce
both acutsﬁand chronic health risks.

C§}

O
ANSW%§>5 OF 122 TOXCENTER COPYRIGHT 2006 ACS on STN

ACCESSIQﬁbNUMBER: 2004:326486 TOXCENTER
DOCUMQ@T NUMBER: CRISP-2003-HD039428-02

TITIE
AU@§6R(S): OSTREA E M J R

RPORATE SOURCE: EOSTREAGMED.WAYNE.EDU, HUTZEL HOSPITAL, 4707 ST ANTOINE

4 Fetal exposure to environmental toxins & infant outcome

BOULEVARD, DETROIT, MI 48201:MICHIGAN

SUPPORTING ORGANIZATION (SPONSORING AGENCY): U.S. DEPT. OF HEALTH AND HUMAN

SERVICES; PUBLIC HEALTH SERVICE; NATIONAL INSTITUTES OF
HEALTH, NATIONAL INSTITUTE OF CHILD HEALTH AND HUMAN

DEVELOPMENT
SOURCE : Crisp Data Base National Institutes of Health.
DOCUMENT TYPE: (Research)
FILE SEGMENT: CRISP
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LANGUAGE : English
ENTRY DATE: Entered STN: 20041229

AB

L85

Last Updated on STN: 20041229
DESCRIPTION (provided by applicant): The exposure of pregnant women to environmental
toxins is of major concern because of their potential harm on the fetus. However,
the detection of fetal exposure to environmental toxins still remains a major challenge.
We propose that meconium analysis is a promising tool to meet this challenge. Aims:
(1) To compare the prevalence and amount of fetal exposure to environmental toxjins
through the analysis of meconium, cord blood and neonatal hair and to determinaé%he
degree of agreement among these three methods, (2) to determine the relatio ip
between the prevalence and amount of maternal exposure to environmental toxi%9<during
pregnancy, as determined by serial analyses of maternal hair and blood, & the
prevalence and amount of fetal exposure to environmental toxins as de mined by
meconium, cord blood and neonatal hair analyses, and (3) to compare adysghe immediate
(birth weight, length, head circumference, gestational age) and lon erm (postnatal
growth and neurobehavioral development up to 2 yrs from enrollment)é%htcomes that are
associated with antenatal exposure to environmental toxins as detS¥mined by maternal
blood, maternal hair, meconium, cord blood and neonatal hair anfQyses. Study design:
Pregnant women (n=750) will be recruited, at midgestation, frqg?the Outpatient Clinic
of the Bulacan Provincial Hospital, Philippines and thein‘ lood and hair will be
obtained at the time of recruitment and at delivery. Umipf?ical cord blood, meconium
and neonatal hair will also be obtained. The samplesQ@ill be analyzed, by atomic
absorption spectrometry, for lead, mercury and cadmi and by gas chromatography/mass
spectrometry for the following pesticides and thet% metabolites: propoxur,
transfluthrin, Malathion, DDT, chlorpyrifos, bi gﬁlethrin, pretilachlor, lindane,
cyfluthrin and cypermethrin. Pertinent maternakgand.infant data will be obtained after
birth. The infants will be subsequently follo ‘ngJat scheduled intervals for 2 years,
to study their physical growth and neurobeha Noral development using a battery of tests.
Data analysis: The relationship between Qe presence/amount of environmental toxins
in meconium, maternal blood, maternal hap®, cord blood or neonatal hair to the immediate
and two year outcome in the infants Mggd be studied, while controlling for potential
confounders. The presence/amount environmental toxins in maternal blood, hair,
cord blood, meconium and neonatak®hair will be also evaluated to determine which
substrate (s) provide(s) the b index of exposure for a given toxin. Expected
benefits: Meconium analysis m@ﬁsprovide a powerful tool to study the prevalence and
degree of fetal exposure toﬁ§ﬁvironmental toxins and its associated adverse effects.
This project can also serw@ﬁhsa,model for the study of environmental pollutant problems
during pregnancy at a<égcal, national or global level.

Q‘Q

ANSWER 6 OF 122 QﬁRCENTER COPYRIGHT 2006 ACS on STN

ACCESSION NUMBER: 903:157702 TOXCENTER
DOCUMENT NUMBER: ‘6@CRISP720027HD39428701A1
TITLE: %§ Fetal exposure to environmental toxins & infant outcome

AUTHOR (S) :

4 OSTREA E M J R

N
CORPORATE SOQ§§E: EOSTREAQGMED .WAYNE.EDU, HUTZEL HOSPITAL, 4707 ST ANTOINE
O

BOULEVARD, DETROIT, MI 48201:MICHIGAN

O
SUPPORTIN@f@RGANIZATION (SPONSORING AGENCY): U.S. DEPT. OF HEALTH AND HUMAN

A$> SERVICES; PUBLIC HEALTH SERVICE; NATIONAL INSTITUTES OF
5 HEALTH, NATIONAL INSTITUTE OF CHILD HEALTH AND HUMAN

Oo
N DEVELOPMENT
soQﬁEE:

Crisp Data Base National Institutes of Health.

CUMENT TYPE: (Research)

FILE SEGMENT: CRISP
LANGUAGE : English
ENTRY DATE: Entered STN: 20030708

Last Updated on STN: 20030708

AB DESCRIPTION (provided by applicant): The exposure of pregnant women to environmental
toxins is of major concern because of their potential harm on the fetus. However,
the detection of fetal exposure to environmental toxins still remains a major challenge.
We propose that meconium analysis is a promising tool to meet this challenge. Aims:
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(1) To compare the prevalence and amount of fetal exposure to environmental toxins
through the analysis of meconium, cord blood and neonatal hair and to determine the
degree of agreement among these three methods, (2) to determine the relationship
between the prevalence and amount of maternal exposure to environmental toxins during
pregnancy, as determined by serial analyses of maternal hair and blood, to the
prevalence and amount of fetal exposure to environmental toxins as determined by
meconium, cord blood and neonatal hair analyses, and (3) to compare adverse immediate
(birth weight, length, head circumference, gestational age) and long term (postnafal
growth and neurobehavioral development up to 2 yrs from enrollment) outcomes tha&éére
associated with antenatal exposure to environmental toxins as determined by m rnal
blood, maternal hair, meconium, cord blood and neonatal hair analyses. Stud esign:
Pregnant women (n=750) will be recruited, at midgestation, from the Outpati@mt Clinic
of the Bulacan Provincial Hospital, Philippines and their blood and haé$~will be
obtained at the time of recruitment and at delivery. Umbilical cord QéShd, meconium
and neonatal hair will also be obtained. The samples will be ana%gﬁ@d, by atomic
absorption spectrometry, for lead, mercury and cadmium and by gas chg matography/mass
spectrometry for the following pesticides and their metabolite€§>propoxur,
transfluthrin, Malathion, DDT, chlorpyrifos, biocallethrin, pg@&ilachlor, lindane,
cyfluthrin and cypermethrin. Pertinent maternal and infant dag@ will be obtained after
birth. The infants will be subsequently followed up at sched®@®ed intervals for 2 years,
to study their physical growth and neurobehavioral develo t using a battery of tests.
Data analysis: The relationship between the presence/ unt of environmental toxins
in meconium, maternal blood, maternal hair, cord blood, Q& neonatal hair to the immediate
and two year outcome in the infants will be studiedgbwhile controlling for potential
confounders. The presence/amount of environmen toxins in maternal blood, hair,
cord blood, meconium and neonatal hair will bQ§blso evaluated to determine which
substrate (s) provide(s) the best index Of~$§ osure for a given toxin. Expected
benefits: Meconium analysis may provide a gd®werful tool to study the prevalence and
degree of fetal exposure to environmentalQonins and its associated adverse effects.
This project can also serve as a model fop&he study of environmental pollutant problems
during pregnancy at a local, nationa%@br global level.

og
ANSWER 13 OF 122 TOXCENTER COPY?{@QHT 2006 ACS on STN

L85
ACCESSION NUMBER: 2005:310779 T NTER
COPYRIGHT: Copyright (cxb 006 The Thomson Corporation
DOCUMENT NUMBER: PREV2005102\%@783
TITLE: DosimetryQ@hd biomonitoring following golfer
exposu Q)%o pesticides
AUTHOR (S) : Clark ohn M. [Reprint Author]; Putnam, Raymond A.
CORPORATE SOURCE: Unixﬁgéssachusetts, Dept Vet and Anim Sci, Amherst, MA
OQ@%B USA Jjclark@ent.umass.edu
SOURCE : éﬁstracts of Papers American Chemical Society, (MAR 13
@62005) Vol. 229, No. Part 1, pp. U72.
%§ Meeting Info.: 229th National Meeting of the
é§' American-Chemical-Society San Diego, CA, USA March 13 -17,
< 2005 Amer Chem Soc.
o(}) CODEN: ACSRAL. ISSN: 0065-7727.
DOCUMENT,Ef?E: Conference; (Meeting)
A$§ Conference; Abstract; (Meeting Abstract)
FILE @GMENT: BIOSIS
OTH SOURCE: BIOSIS 2005:484528
L UAGE : English
TRY DATE: Entered STN: 20051122
Last Updated on STN: 20051122
L85 ANSWER 15 OF 122 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN
ACCESSION NUMBER: 2005:484551 BIOSIS
DOCUMENT NUMBER: PREV200510258806
TITLE: Pilot studies of indoor pyrethroid exposures of
adults and their children using urine biomonitoring.

AUTHOR(S) : Keenan, James J. [Reprint Author]; Zhang, Xiaofei; Leng,
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Gabriele; Krieger, Robert I.

CORPORATE SOURCE: Univ Calif Riverside, Dept Entomol, Personal Chem Exposure

SOURC

Program, Riverside, CA 92521 USA
jkeen00l@ucr.edu

E: Abstracts of Papers American Chemical Society, (MAR 13
2005) Vol. 229, No. Part 1, pp. U76.
Meeting Info.: 229th National Meeting of the
American-Chemical-Society. San Diego, CA, USA. March 13

-17, 2005. Amer Chem Soc. é§'
CODEN: ACSRAL. ISSN: 0065-7727. <$>
DOCUMENT TYPE: Conference; (Meeting) &§’
Conference; Abstract; (Meeting Abstract) R
LANGUAGE: English xﬁ?
ENTRY DATE: Entered STN: 16 Nov 2005 \&O
Last Updated on STN: 16 Nov 2005 (@?
L85 ANSWER 16 OF 122 CAPLUS COPYRIGHT 2006 ACS on STN Qéb
ACCESSION NUMBER: 2005:731173 CAPLUS 600
DOCUMENT NUMBER: 144:10293 Q?
TITLE: Pyrethroids used indoor-ambient monitqégng of
pyrethroids following a pest controp™peration

AUTHOR (S) : Leng, Gabriele; Berger-Preiss, Ed'g%; Levsen, Karsten;
Ranft, Ulrich; Sugiri, Dorotheekf§gdnagy, Wolfgang;
Idel, Helga Q?

CORPORATE SOURCE: Institute of Hygiene, Heinr"@LHeine—University
Duesseldorf, Germany QP

SOURCE: International Journal of<§§giene and Environmental
Health (2005), 208(3),,Q93-199
CODEN: IJEHFT; ISSN: Q‘ 38-4639

PUBLISHER: Elsevier GmbH d

DOCUMENT TYPE: Journal €§&

LANGUAGE : English &

AB House dust and airborne particleg®(PM) were sampled before (Tl) and 1 day (T2), 4-6
mo (T3) as well as 10-12 mo (T Q after a pest control operation (PCO). Cyfluthrin
was applied in 11, cypermeth§§§ in 1, deltamethrin in three and permethrin in four
interiors. The pyrethroid é@hcns. in house dust and PM were measured by GC/MS with
a detection limit for alld®yrethroids of 0.5mg/kg house dust and of 1 ng/m3 PM for
deltamethrin and permetRyin and 3 ng/m3 PM for cyfluthrin and cypermethrin. A general
background concentratdi®n of permethrin (95th percentile: 5.9mg/kg) and cyfluthrin
(95th percentile: 3¢ mg/kg) in house dust was found. In general, an appropriately
performed PCO leagv o an increase of pyrethroids in house dust as well as in PM, in
some cases up toé@yr after application. One day after the application the cyfluthrin
concentrationghcreased significantly "from 0.25 (Tl) to 33.8 mg/kg house dust (T2)
and up to 4A%§ng/m3 in PM. The permethrin concentration increased significantly from
4.3 to 70 ’ng in house dust and up to 18.1 ng/m3 in PM, deltamethrin increased to
54.5mg/5§band 20.8 ng/m3 and cypermethrin to l4mg/kg and 45.7 ng/m3. Thereafter a
contigﬁbus decrease could be observed during the time course of 1 yr. After 1 yr the
per rin concentration in house dust was still 1/5 of the T2 concentration, whereas
faﬁ%wpermethrin and cyfluthrin only 1/14 and 1/23 of the T2 concentration were found.
@ﬁltamethrin.was not detected at all after T2. Moreover, the data of this study showed

€§ significant, pos. correlations between pyrethroids in house dust and in airborne
Vg} particles especially one day after PCO.
<§55 ANSWER 17 OF 122 TOXCENTER COPYRIGHT 2006 ACS on STN
ACCESSION NUMBER: 2005:327048 TOXCENTER
COPYRIGHT: Copyright (c) 2006 The Thomson Corporation
DOCUMENT NUMBER: PREV200510346418
TITLE: Detection of fetal exposure to environmental
pesticides: A comparison of various matrices

AUTHOR (S) : Ostrea, E. M. Jr [Reprint Author]; Bielawski, D. M.;
Posecion, N. C. Jr; Corrion, M. L.; Jin, Y.
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CORPORATE SOURCE: Wayne State Univ, Dept Pediat, Detroit, MI 48202 USA
SOURCE: Pediatric Research, (AUG 2005) Vol. 58, No. 2, pp. 401.

Meeting Info.: 46th Annual Meeting of the
European-Society-for-Pediatric-Research Siena, ITALY
August 31 —-September 03, 2005 European Soc Pediat Res.
CODEN: PEREBL. ISSN: 0031-3998.
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TITLE: Genotoxic effects of pentachlorophenol, lind ?

transfluthrin, cyfluthrin, and natural pyrei@Trum
on human mucosal cells of the inferior an@b

middle nasal conchae Q
AUTHOR (S) : Tisch Matthias; Faulde Michael K; Mai Heinz
CORPORATE SOURCE: Department of Otorhinolaryngology, Qﬁad and Neck Surgery,
Bundeswehr Hospital, Ulm, Germany
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FILE SEGMENT: MEDLINE 2
OTHER SOURCE: MEDLINE 2005277700 €§p
LANGUAGE : English &
ENTRY DATE: Entered STN: 20%§g§30
Last Updated o%\ N: 20050830
AB BACKGROUND: Animal experimen%@ and epidemiological studies suggest that
pentachlorophenol (PCP) an ‘%amma—hexachlorocyclohexane (lindane) should be
classified as possible huﬁﬁn carcinogens. In the past, both have had a variety of
applications in the ciy{yian and military sectors and in forestry. They have, e.g.,
been used to impregnat nd treat uniforms and other fabrics and to control human lice.
Animal experiments Q@dicate that PCP in particular causes mutations and chromosome
aberrations and tﬁgg DNA damage. Studies on whether or not this also applies to newer
substances and ngecially to natural type I and type II pyrethroids still are not
available. W& is particularly lacking are data on the genotoxic effects of these
substances ®Q human target cells. Our study describes the genotoxic effects of PCP,
lindane, éﬁnsfluthrin, cyfluthrin, and natural pyrethrum on human mucosal cells of
the inf or and middle nasal conchae. METHODS: Epithelial cells were isolated from
nasal gwcosa, which was removed in the surgical treatment of chronic sinusitis and
nasa%?boncha.hyperplasia. After the cells had been tested for vitality using the trypan
bLQ@“exclusion test, the short-term culture method was used. The material was incubated
@ﬁth PCP (0.3, 0.75, and 1.2 mmol), lindane (0.5, 0.75, and 1.0 mmol), transfluthrin
N (0.05, 0.1, 0.5, 0.75, and 1.0 mmol), cyfluthrin (0.05, 0.1, 0.5, 0.75, and 1.0 mmol),
Qgs natural pyrethrum (0.001, 0.005, 0.01, 0.05, and 0.1 mmol), and

N-methyl-N'-nitro-N-nitrosoguanidine for 60 minutes. Substance-induced DNA damage
(single-strand and double-strand breaks) were determined using single-cell microgel
electrophoresis. A fluorescence microscope was used together with an image processing
system to analyze the results obtained. RESULTS: After exposure to all tested

substances, a high percentage of the cells of the middle nasal concha in particular
were found to have severely fragmented DNA as a result of strong genotoxic effects.
Although the reaction of the cells of the inferior nasal concha was significantly less
strong (p < 0.001), the tested substances were nevertheless found to have a notable
genotoxic effect on these cells too. CONCLUSION: Our study strongly suggests that
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exposure to PCP, lindane, transfluthrin, cyfluthrin, and natural pyrethrum has a
genotoxic effect on the epithelial cells of human nasal mucosa. In addition, we have
shown that nasal structures differ in susceptibility to the various pesticides used

in the tests. Thus, the study provides new evidence supporting the biological
plausibility of PCP- and lindane-induced effects, thereby helping evaluate potential
PCP- and lindane-induced mucous membrane carcinomas of these parts of the nose. 1In
addition, our study shows that other substances that today are widely used for
controlling pests have a considerable genotoxic effect on human target cells. he
results obtained indicate the need for additional studies on the genotoxicity of uﬁése
substances and their adverse effects on human health. C)
O
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AB We have proposed that since the typq§£ﬁ pyrethroids deltamethrin and cypermethrin,
but not the type I pyrethroid cis-— hrin act on chloride channels, this could
contribute to the bimodal nature xX® pyrethroid poisoning syndromes. We now examine
a wider range of pyrethroid st tures on the activity of these calcium-independent
voltage—-gated maxi-chloride Q@ nnels. Excised inside-out membrane patches from
differentiated mouse neuro stoma cells were used, and mean channel open
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&
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probabilities calculated.Q@br single dosing at 10 muM, bioallethrin, beta-cyfluthrin,
cypermethrin, deltamethg)h, and fenpropathrin were all found to significantly decrease
open channel probabild¥y (p<0.05). Bifenthrin, bioresmethrin, cispermethrin,
cisresmethrin, cyfh@éﬁrin isomers 2 and 4, lambda-cyhalothrin, esfenvalerate, and
tefluthrin, did nqubignificantly alter open channel probability (p>0.05). Since the
type II pyrethroé@s, esfenvalerate, and lambda-cyhalothrin were ineffective, we must
conclude that tions at the chloride ion channel target cannot in themselves account
for the difiérences between the two types of poisoning syndrome. Sequential dosing
with type é& pyrethroids caused no further chloride ion channel closure. The type
I pyreth@®id cisresmethrin did however prevent a subsequent effect by the mixed type
pyret§§oid fenpropathrin. In contrast, the type I pyrethroid cispermethrin did not
prevg t a subsequent effect due to the type II pyrethroid deltamethrin. The difference
inQ@ffect may be the result of differences in potency, as deltamethrin had a greater
@ﬁfect than fenpropathrin. It therefore appears clear that in some combinations the

ype I and type II pyrethroids can compete and may bind to the same chloride channel
target site.
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AB The exposure of pregnant women to S
environmental toxins is of major concern because of their potential harm on the,ggius.
The aim of this study was to determine the best matrix to detect fetal ex ure to
pesticide/herbicide. Methods: Pregnant women were prospectively recruit\ at

midgestation from an agricultural site in the Philippines where our prelimﬁgéry survey
showed a significant use at home and in the ricefields of the followgirg
pesticide/herbicide: cyfluthrin/propoxur (73%), chlorpyrifos (37%)q@

cypermethrin (31%), pretilachor (28%), bicallethrin (26%), malathié? (15%), diazinon

(12%), transfluthrin (11%). Maternal hair and blood were obtaig®d upon recruitment
[hair (n=272), blood (283)] and at birth [hair (n=176), blood  @74)]. Neonatal cord

blood (n=159), hair (n=171) and meconium (n=166) were obtaing@"at birth. All samples
were analyzed for the above compounds and their known met gl lites by GCMS. Results:
Analysis of meconium detected the highest fetal exposurg™rate (% positive) to the
various toxicants: propoxur =32.53%, malathion= 1.2%,{9ioallethrin 0.60%,

pretilachlor (1.81%), DDT (1.81%) cyfluthrin (0.60%) cypermethrin (6.02%). Cord
blood and infant hair were only positive for propoxuq? 6.94% and 0.58%, respectively).
Pesticide metabolites were not seen in meconium QS cord blood. Maternal hair showed
the next highest exposure rate: propoxur (13.I§%), malathion (2.84%) chlorpyrifors

(0.35%), bioallethrin (16.67%) and pretilag%% r (0.35%). Conclusion: Prenatal

exposure to environmental toxicants are bes etected by the analysis of meconium and

maternal hair. However, since meconium & fetal in origin, it represents the best

matrix to detect for fetal exposure tgé&érious toxicants.
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AB The.ngosure of pregnant women to
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&
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em@$ronmental toxins is of major concern because of their potential harm on the fetus.
@ﬁe aim of this study was to determine an ideal matrix to detect maternal exposure
o pesticide/herbicide during pregnancy. Methods: Pregnant women were prospectively
recruited at midgestation from an agricultural site in the Philippines where our
preliminary survey showed a significant use at home and in the ricefields of the
following pesticide/herbicide: cyfluthrin/propoxur (73%), chlorpyrifos (37%),
cypermethrin(31%), pretilachor (28%), bicallethrin (26%), malathion (15%), diazinon
(12%), transfluthrin (11%). Maternal hair and blood were obtained upon recruitment
and at birth (on those who have delivered) and analyzed for the above compounds (plus
DDT) and their known metabolites by GCMS. Results: A total of 283 samples (maternal
blood and hair) were obtained at midgestation and 176 samples at birth. Analysis of
maternal hair detected the highest maternal exposure rate to the various toxicants
and was higher in samples at midgestation compared to birth: 'propoxur (13.12% vs 3.91%),
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bicallethrin (16.67% vs 6.15%), malathion (2.84% vs 0%), chlorpyrifos (0.35%vs 1.12%),
pretilachlor (0.35% vs 0.56%) and DDT (0.56%). Maternal blood was positive only for

propoxur (1.08% vs 11.30%). Oiazinon, lindane, transfluthrin. Cyfluthrin and
cypermethin were not detected. Few metabolites were found and only in maternal blood:
3-phenoxybenzoic acid (3.45%) and DDE (2.47% vs 0.57%). Conclusion: There is a

significant exposure of the pregnant woman to environmental pesticide/herbicide and
the analysis of maternal hair, particularly at midgestation, offers the best index
to detect maternal exposure.

&
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AB A new rapid and sensitive analyt'éal method using negative ion chemical ionization—-gas
chromatography-mass spectrom y in selective ion monitoring mode has been developed

for the determination of r@é@dues of different synthetic pyrethroid insecticides,
allethrin, bifenthrin, c§§grmethrin, cyphonothrin, ecyfluthrin, A-cyhalothrin,
deltamethrin, fenvalerade, fenpropathrin, permethrin, prallethrin, and
frans—-fluthrin, inxﬂugé?blood. The residues of pyrethroid molecules were extracted
from the whole bloggbUsing a hexane and acetone (8:2, v/v) solvent mixture without
separating the sgfum. The method was found sensitive to detect the residues of
pyrethroids up the level 0.2 pg/ml. Experiments conducted with the whole blood
samples at th ortification level 1-100 pg/mL showed 91-103% recovery, whereas blood
serum sampl&® collected after the fortification of pyrethroids in whole blood showed
36-54% re@@very. Recovery experiments conducted by direct fortification of
pyrethrgéﬁs in blood serum samples showed 96-108%. The applications of the analytical
methogd¥as tested by analyzing 73 human blood samples collected from the population
exp d continuously to different pyrethroid-based formulations. None of the blood
saﬁﬁles showed residues of pyrethroids. The results were also confirmed by the
@btection of the appropriate amounts in a number of these samples, which had
QgSséubsequently been spiked with known quantity of pyrethroids.
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AB A new rapid and sensitive electron ionization gas chromatography-mass ectrometry

method in selective ion monitoring mode (SIM) was developed for the deggermination of
13 synthetic pyrethroid insecticide molecules and their stereo isomerqﬁln whole blood.
The pyrethroid insecticides investigated are allethrin, bifenthrgy, cypermethrin,
cyphonothrin, cyfluthrin, lambda-cyhalothrin, deltamethrin, fe é%lerate,
fenpropathrin, imiprothrin, permethrin, prallethrin and tran%§®uthrin. The residues
of pyrethroids are extracted from the whole blood using hex&le and acetone mixture
(80+20%) as solvent. All the pyrethroid residues were s rated by using a gas
chromatography-mass spectrometry operated in electron io ation mode and quantified
in selective ion monitoring mode. The method can detéﬁ% the residues of different
pyrethroids down to the level 0.05-2 ng/ml. Recoverxféxperiments conducted in whole
blood samples at the fortification level 1-1000 ngdRl showed 91-103% recovery. The
applications of the analytical method for the dsgérmination of pyrethroid residues
in real samples were tested by analyzing 45 hu§hn blood samples collected from the
population exposed continuously to differemg§gyrethroid based formulations. The
results are confirmed by spiking the knowndﬁuantity of pyrethroids and subsequently

their positive detection. <&
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Pesticides are used in most countries around the world to protect agricultural and
horticultural crops against damage. Poisoning by these toxicant agents occurs as a
result of misuse or accidental exposure, and also by oral ingestion (voluntary or not).
In Portugal, pesticide intoxications are still a cause of death, found in a considerable
number of cases. The authors retrospectively examined the cases of pesticide poisoning
in the Center of Portugal, from autopsies performed in the Forensic Pathol. Service
of Coimbra's Delegation of the National Institute of Legal Medicine (NILM) and from
other autopsies carried out in the Center of Portugal, as well as some samples taken
in hospitals in cases of suspected intoxication. In this study, the pos. cases have
been especially studied, in order to identify the pesticide used, as well as the etiol.
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The frequency of intoxications and its distribution by sex and age were also analyzed.
Between Jan. 2000 and Dec. 2002, the Forensic Toxicol. Laboratory received 639
pesticide anal. requests. In 2000, in a total of 149 anal. requests, 30 cases were
pos., 63.3% from male individuals and 36.7% from female. In 2001, the anal. requests
increased to 240 as well as the pos. cases (43), 74.4% from male individuals and 25.6%
from female and in 2002, the total cases analyzed also increased to 250, with 38 pos.
(73.6% from male individuals and 26.4% from female). Among the pesticides,
organophosphorus insecticides still constitute the most important class detected\}n
forensic intoxications, representing 63% of the total pos. cases, followed by’é§
herbicides, with 33% of the pos. results. Quinalphos is the most important §
organophosphorus insecticide, present in 32 of the 111 pos. cases, follow d§by the
herbicide paraquat, detected in 31 cases. The study emphasizes the increaggng number
of pesticide analyses, particularly relevant for the organophosphorus mpds. and
herbicides. 1Intoxication suspicion, accidental or voluntary, seems . g be the most
common cause of the incidents, for which analyses are requested, but iﬁﬁ&s also evident
that the putative cause is unknown in a large number of cases. Therefgy¥®, more stringent
legislation and enforcement regarding the sale and distributios#%f these toxic

)

substances are needed. S
xQ
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AB In experiments on Bg@ ated mitochondria in white rat liver it was shown that a

pyrethroid preparéfﬁon "Bulldock" at a dose of 0,2-6 nmol/mg protein of active
ingredient caus Odissociation of respiration and oxidative phosphorilation processes,
modifies the Q&%ivity of H+-ATP synthetase complex, induces the permeability of the
internal mifﬁrane subjected to H+, Na+, K+, Ca2+, Ba2+, Mg2+ cations.
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AB Objectives: Pyrethn@@ds are applied as insecticides throughout the world. Human
metabolism of pyr roids results in urinary metabolites that are suitable for

S
N
&

&?‘

biological moniug%lng. The aim of the study was to evaluate individual exposure due
to occupation application of pyrethroids as a precondition for the assessment of
health risksﬁ‘ Methods: Thirty-six workers who applied insecticides and other
pesticide €§n Germany collected samples of their urine (24 h) after having used various
pyrethr s (alpha-cypermethrin, cypermethrin, cyfluthrin, deltamethrin,

tau-£f alinate, permethrin, gamma-cyhalothrin) in agriculture, greenhouses or indoor
peste, ontrol. Biological monitoring was carried out and metabolites were analysed
imd@l urine samples by GC-MS:
@ﬁs—3—(2,2—dichlorovinyl)—2,2—dimethylcyclopropane—l—carboxylic acid and
rans—3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-l-carboxylic acid (cis—-Cl2CA
and trans-Cl2CA), cis—-3-(2,2-dibromovinyl)-2, 2-dimethylcyclopropane—-l-carboxylic
acid (cis-Br2CA), 3-phenoxybenzoic acid (3-PBA) and 4-fluoro-3-phenoxybenzoic acid
(FPBA) . Forty-five urine specimens collected (24 h) from persons with no occupational
exposure to pyrethroids served as controls. Concentrations were related to creatinine
content and expressed as microgrammes per gramme creatinine. Results: Control urine
samples revealed a considerable background excretion of pyrethroid metabolites by the
general population. The 95th percentile of the concentrations of Cl2CA and cis-Br2CA
were 2.1 and 0.1 mug/g creatinine, respectively. FPBA was not detected in any control
urine and was found in only one sample within the complete study. After occupational
application of pyrethroids the highest concentrations of metabolites in urine samples
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were detected within the group of indoor pest-control operators. The maximum
concentrations (median values) of Cl2CA, 3-PBA, and cis-Br2CA were 92.4 mug/g (1.8
mug/g), 57.5 mug/g (1.4 mug/g) and 1.1 mug/g (median below detection limit),
respectively. Workers in greenhouses excreted metabolites with median concentrations
as follows: 2.9 mug/g C1l2CA, 0.5 mug/g cis-Br2CA and 2.9 mug/g 3-PBA. Medians of the
metabolite concentrations in specimens from agricultural workers were below the
detection limit with regard to Cl2CA and cis-Br2CA, but the value was 0.6 mug/g for
3-PBA. Pest-control operators excreted significantly higher concentrations of CI12CA
and 3-PBA than workers in agriculture on a collective basis. Comparison of the excné%ed
concentrations of metabolites with values of acceptable daily intake (ADI)
pyrethroids set by WHO revealed that the amount of pyrethroids that had b @& taken
up during occupational application was not considerably higher than the-ég%.
Conclusions: As a consequence, we conclude that adverse health effects &ﬁ% not to be
expected after workers' occupational exposure to pyrethroids in Germany‘bgrovided.that
the application is carried out properly. Good working practices needﬁgb be supported
by adequate supervision with regard to occupational hygiene and medicine.

Q
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A prospective epidemiqé?glcal study with respect to pyrethroid exposure was carried
out combining clinica xamination, indoor monitoring and biological monitoring. The
results of the biohééical monitoring are presented. Biological monitoring was
performed in 57 p§£%ons before (Tl) as well as 1 day (T2), 3 days (T3), 4-6 months
(T4), and 10-12 Q%nths (T5) following a pest control operation (PCO) with pyrethroid
containing pr cts such as cyfluthrin, cypermethrin, deltamethrin or permethrin.
Pyrethroidsgﬁh blood were measured by GC-ECD. The respective metabolities cis- and
trans—-3—( ﬁé—dichlorovinyl)—Z,Z— dimethylcyclopropane carboxylic acid (DCCA),

cis—3—( —dibromovinyl)-2,2- dimethylcyclopropane carboxylic acid (DBCA),
3-phe ybenzoic acid (3-PBA) and fluorophenoxybenzoic acid (FPBA) were measured in
uri sing GC/MS. For all cases the concentrations of pyrethroids in blood were found

toQ@é below the detection limit of 5 micrograms/l before and after the PCO. With a
Qﬁtection limit of 0.2 microgram/l1 of the investigated metabolites, the percentage
of positive samples were 7% for cis-DCCA, 3.5% for trans-DCCA and 5.3% for 3-PBA before
PCO. One day after PCO (T2) the percentage of positive samples increased remarkably
for cis-DCCA (21.5%), trans-DCCA (32.1%) and 3-PBA (25%) showing significantly

increased internal doses as compared to pre-existing values. This holds also true
for T3, whereas at T4 and T5 the significant increase was no more present. FPBA and
DBCA concentrations were below the respective detection limit before PCO and also in
most cases after PCO. In 72% of the subjects the route of pyrethroid uptake (measured
by determining the DCCA isomeric ratio) was oral/inhalative and in 28% it was dermal.
Based on the biological monitoring data it could be shown that appropriately performed
pest control operations lead to a significant increase of pyrethroid metabolite

concentration in the early phase (1 and 3 days) after pyrethroid application as compared
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to the pre—-exposure values. However, evaluated metabolite concentrations 4-6 months
after PCO did not exceed values of published background levels.
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Victor J.; Diaz, Maria J. QP
CORPORATE SOURCE: Fac Med VetDept Pharmacol and Toxicol, Univ Complutense &
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OTHER SOURCE: BIOSIS 2005:146976 Q@
LANGUAGE : English <é>
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AB Study objective: Type II pyrethroids are a group oﬁC&nsectlcldes largely used in
agriculture and public health. The nervous system,qﬁ‘the main target for pyrethroids
in insects and mammals. One notable form of tox 1ty associated with over exposure
has been a facial cutaneous paraesthesia and 1r§§%atlon related respiration symptoms
including behavioural excitation mainly obsex§’ed in workers spraying pyrethroids or
in occupational settings. In acutely expose Cgats, type II pyrethroids produce a severe
syndrome characterized by salivation and Qorecathetosis. Because many of the acute
functional effects of type II pyrethoidggéan be associated with the neurotoxic effect
on 5-hydroxytryptamine (5-HT) neuro , the objective of the present study was to
examine whether deltamethrin, cyfl rin and lambda-cyflalothrin administration
results in changes of 5-HT conten2§&n rat brain. Characterizing this target will help
us to better understand the to ologlcal effects of type II pyrethroids. Design:
Rats were injected with elthg§)corn 01l or pyrethroids ( deltamethrin, 20 mg/kg per
day, i.p., for 6 days; cyf{é@hrin, 14 mg/kg per day, i.p., for 6 days;
lambda-cyflalothrin, 8 m g per day, i.p., for 6 days). The frontal cortex,
hippocampus, midbrain striatum were removed at 24 hours post treatment and were
analysed for content 5-HT and 5-HIAA using a HPLC method with electrochemical
detection. Results\<§ serotonin depleting effect was produced by these type II
pyrethroids. Theéé%ncentration of 5-HT and its metabolite 5-HIAA decreased in the
brain regions fné% pyrethroid treated animals. Pyrethroids accelerated the turnover
of 5-HT in migﬁkain and striatum areas. It is concluded that pyrethroids affect
serotonin neﬁrotransm1551on
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Q§? Research Council, Karachi University Campus, Karachi,
75270, Pak.
SOURCE: Pakistan Journal of Scientific and Industrial Research
(2003), 46(1), 43-46
CODEN: PSIRAA; ISSN: 0030-9885
PUBLISHER: Pakistan Council of Scientific and Industrial Research
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AB After establishing proper anal. methodol. for multiple pesticide residues,
cotton-growing areas of Multan Division of Pakistan were surveyed and 40 samples of
human milk from cotton pickers were collected during 2 crop seasons. Screening of
these samples showed 72.5% contamination with 19 different pesticides/metabolites.
The most frequently occurring pesticides were DDT and its metabolites, dimethoate,
cyhalothrin, monocrotophos, profenofos, and quinalphos.
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AUTHOR (S) : Williams, Ryan L.; Bernard, Craig E.; Krieger, Robergb .

CORPORATE SOURCE: Environmental Toxicology Graduate Program, UniversLﬁ? of

California, Riverside, CA, USA. <

SOURCE: Journal of Exposure Analysis and Environmental O

Epidemiology, (2003) Vol. 13, No. 2, pp. 112?¥3 .
CODEN: JEAEE9. ISSN: 1053-4245. \Q/

COUNTRY : UNITED STATES {Zﬁ\
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AB Estns. of absorbed daily dosage (ADD) of chems Q@bllowing'contact with treated surfaces

may be required for risk assessment and ri management. Measurements of ADD based
upon biomonitoring are a more reliable d€fa than ests. of ADD from environmental
measurements since they require fewer fault assumptions. Study participants
performed a structured activity progaé% (SAP) 24-h after an application of Tempo 20
WP (cyfluthrin; 3-(2,2-dichloroeth 1)-2,2-dimethyl- cyclopropanecarboxylic acid
cyano (4-fluoro—-3-phenoxy-phenyl) xffe’ ester) on a medium pile, plush nylon carpet.
Measurements of total cyfluthriﬁbresidue and transferable cyfluthrin residue (cotton
cloth and California Departmegl of Food and Agriculture (CDFA) roller; personal sock
and short dosimetry) were mg&é at 3, 7, 12, 23, 47.5, and 407.5 h. Total cyfluthrin
residue extracted from ( ézhlet extraction) carpet was 11.1 + 2.7 ug/cm2 1 h prior
to the SAP. Transferabl® cyfluthrin residue obtained through anal. of cotton cloths
rolled with a weighte@30-1b cylinder was 0.11 pug/cm2. Cyfluthrin residues from socks
and shorts were O.7é}i 0.23 and 0.15 + 0.03 ng/cm2, resp. Urine was collected at 12-h
intervals duringq$”72—h period following the SAP and was analyzed for the cyfluthrin
biomarker, 4—f%ﬁ%ro—3—phenoxybenzoic acid (FPBA). The mean cyfluthrin equivalent
excreted wer <§.4 + 5.7 ug/person (yielding an absorbed dosage of 0.10 pug/kg; n = 7).
The elimin x1on half-life was 16 £ 5 h. All predicted ADDs based upon environmental
measurem@@ts overestimated the ADDs measured by urinary excretion.

N
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AB Inhabitants (1177) of a residential area iﬁ}Frankfurt/Main have been investigated with

respect to internal exposure to pyretha®ids. Biological monitoring revealed a body
burden of pyrethroids. The 95th.per'th8§§and.for the urinary metabolites of pyrethroids,
such as permethrin and cypermethri cis and trans-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropane-l-carboxylig®acid (cis-DCCA and trans—-DCCA), was determined to
be 0.5 and 1.4 microg/l, respe éuvely 95th per thousand for
cis-3-(2,2-dibromovinyl) -2, 2«@ methylcyclopropane-l-carboxylic acid (DBCA), a
specific metabolite of del éﬁéthrln, and 4-fluoro-3- phenoxybenzoic acid (F-PBA), a
metabolite of cyfluthrin ere 0.3 and 0.27 microg/l, respectively. The metabolic
pattern found for theiégsamples points out that pyrethroids are probably ingested
orally with daily diQ?-
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appraising the risk entailed in handling pesticides]. e§9
DOSIS-MARKER KONTRA SUSZEPTIBILITATS-MARKER IN DER &
RISIKO-BEWERTUNG DES PESTIZID-UMGANGES. xﬁ;
AUTHOR: Leng G.; Lewalter J. \90
CORPORATE SOURCE: Dr. G. Leng, Inst. Hyg. H.-Heine-Univ. Dusseldorf, 6?
Moorenstrasse 5, 40225 Dusseldorf, Germany 60
SOURCE : Arbeitsmedizin Sozialmedizin Umweltmedizin, (19959‘Vol. 34,
No. 1, pp. 24-29. . 66>
Refs: 35 xQ
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AB Aim: This study presents criteria for assessdhg the handling of pesticides. Methods:
A group of 1005 workers exposed to methyQ= or ethyl- parathion (organophosphate),
propoxur (carbamate) and cyfluthrin ( ethroid) was investigated. The following
parameters were determined in the bisogical monitoring: parathion and paraoxon in
plasma and p-nitrophenol in urine parathion exposure, propoxur in plasma and
2—-isopropoxyphenol in urine for m@opoxur exposure, and cyfluthrin in plasma and
4-fluoro-3-phenoxybenzoic acid ¥ urine for cyfluthrin exposure. In monitoring the
effects, the cholinesterase acetylcholinesterase activities were determined on
exposure to parathion and p. oxur. No effect marker for cyfluthrin is known as yet.
Results: Overall, the un ‘%nged agents in the plasma correlated with the symptoms
mentioned, whereas therg)was no correlation between the metabolites in the urine and
the symptoms. With c arable levels of exposure to propoxur, only people with low
initial acetylcholh@ésterase activity developed symptoms. Workers who metabolised
cyfluthrin rapidl¥_ eported symptoms less often than workers with a lower
metabolisation e. This tendency was also evident on mixed exposure (cyfluthrin
and parathion O Conclusions: In the assessment of pesticide exposure the individual
susceptibi%&ﬁy has to be considered.

N
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Last Updated on STN: 20020509

AB The aim of this study was to find a suitable biomarker for pyrethroid adverse effects.
It was shown that there is a correlation between the half-life time (tl1l/2) of
pyrethroids in plasma and the clin. findings. The authors hypothesized that this
finding indicates an interindividual different amount of total esterase activity or
even a polymorphism. By in vitro expts. it was demonstrated that pyrethroids are
cleaved by carboxylesterases. After it turned out that carboxylesterase activity in
human plasma is too low for detection, a method for the specific determination pf
carboxylesterase activity in human isolated lymphocytes was developed. As a subsuééte
for carboxylesterase activity, cyfluthrin was added to the lymphocyte suspensigR. As
a proof for cyfluthrin degradation by carboxylesterases the produced.hydrocya@%c acid
was determined by GC/MS. First hints for interindividual differences ino
carboxylesterase activity in lymphocytes were found. ég\
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AB The quantification of upper respi ory tract (URT) sensory irritation is considered

N
&

&?‘

to be important in rodent inhal on studies, since it may be also used as an endpoint
mimicking‘trigeminal.paraesth§é§as observed in humans. URT sensory irritation is known
to be associatedXNith.rodent<§%ecific secondary physiol. effects such as the depression
of body temperature and ch es in heart rate. In acutely exposed rats, these endpoints
have been addressed by t§€metrical measurements. The anal. of the ventilation pattern
during acute inhalati studies of rats exposed to the O-cyano-pyrethroid cyfluthrin
demonstrates that c entration-dependent URT sensory irritation was associated with
a hypothermic res@onse. The no-effect levels [NO(A)EL] based on the URT sensory
irritation endgﬁ}nt following acute inhalation exposure for 1 h and following a
repeated 4—w§§b 13-wk inhalation exposure for 6 h/day on 5 days/wk were virtually

identical (%621 mg/m3 air). An addnl. objective was to examine whether human volunteers
experienc@?bomparable signs when acutely exposed for 1 h to airborne concns. slightly
above o the range of the NO(A)EL. In human volunteers there were no clin. significant

or pyR@throid-related abnormalities in vital signs, ECG's, or in any clin. laboratory
test® after either exposure, although transient effects related to URT (sensory)
if%ltation were reported. Thus, an initial actual exposure concentration of =0.1 mg
G&fluthrin /m3 air appears to be in the range of the sensory irritant threshold
concentration for both rats and humans. With regard to physiol. afferent
portal-of-entry effects, the interspecies response was consistent.
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AUTHOR(S) : Leng, G.; Leng, A.; Kuhn, K.-H.; Lewalter, J.; Pauluhn, J.
CORPORATE SOURCE: Institute of Hygiene, Heinrich-Heine-University
Dusseldorf, Dusseldorf, 40225, Germany.
SOURCE : Xenobiotica, (1997) Vol. 27, No. 12, pp. 1273-1283.
CODEN: XENOBH. ISSN: 0049-8254.
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DOCUMENT TYPE: Journal
FILE SEGMENT: CAPLUS x
OTHER SOURCE: CAPLUS 1998:48677 S
LANGUAGE : English &
ENTRY DATE: Entered STN: 20011116 &§’
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AB Nine male volunteers were exposed to the pyrethroid insecticide cyfluthri@§> The study
was performed in an exposure room, where an aerosol containing*cyfluth%?g was sprayed
to obtain atmospheres with mean cyfluthrin concns. of 160 and 40 ug/m%dé?our volunteers
were exposed for 10, 30 and 60 min at 160 ug/m3 and another five volu&@eers were exposed
for 60 min at 40 pug/m3. For 160 ug/m3 exposure urine samples ¥$}e collected before
and immediately after exposure as well as for the periods 12@” 2-3, 3-4, 4-5, 5-6,
6-12 and 12-24 h after exposure. For 40 Uug/m3 exposure uri \'samples were collected
before and 2 h after exposure. The main urinary cyfluthﬁ;n metabolites,
cis-/trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopro e carboxylic acid (DCCA)
and 4-fluoro-3-phenoxybenzoic acid (FPBA), were detq§hined The limit of detection
(LOD) for all metabolites was 0.0025 Uug in an urinecéample of 5mL (0.5 pg/l). After
inhalative exposure of 40 pug cyfluthrin/m3 air f L%0 min, the amount of metabolites
in urine collected in the first 2 h after expos%éé was less than the LOD, namely 0.14
Wg for cis-DCCA, 0.15-0.28 png for trans-DCC <ghd 0.12-0.23 Mg for FPBA. Of the
metabolites, 93% was excreted within the f%§$t 24 h (peak excretion rates between 0.5
and 3 h) after inhalative exposure of 160§hg/m3. The mean half-lives were 6.9 h for
cis-DCCA, 6.2 h for trans-DCCA and 5. C% for FPBA. The mean trans-:cis-DCCA ratio
was 1.9 for the time course as well @# for each subject. The amount of metabolites
in urine depends on the applied dos®Q, on the exposure time and shows interindividual
differences. >
$
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AB
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This paper reports results of the evaluation of possible toxic effects of cyfluthrin
during short term exposure of bed net (mosquito nets) impregnators and users in India,
under operational conditions. Adult male volunteers aged between 18-25 yr who had
no previous exposure to pyrethroids participated in the tests on impregnators. The
study showed that short term exposure with cyfluthrin had no toxic effects on renal,

Literature search Page 55 of 62

Property of Bayer Environmental Science



Bayer Environmental Science Cyfluthrin April 2006

hepatic, pulmonary function and nerve conduction and the nets impregnated at 50 mg/m2
are safe to use.

L85 ANSWER 88 OF 122 TOXCENTER COPYRIGHT 2006 ACS on STN

ACCESSION NUMBER: 1997:19185 TOXCENTER
DOCUMENT NUMBER: PubMed ID: 9035787
TITLE: Toxicologic evaluation of pyrethroids in indoor
air: demonstrated with the example of cyfluthrin and permethrinxV
AUTHOR(S) : Pauluhn J; Steffens W; Haas J; Machemer L; Miksche L K; ép
Neuhauser H; Schule S <#>
CORPORATE SOURCE: Bayer AG, Institut fur Toxikologie, Wuppertal C&
SOURCE : Gesundheitswesen (Bundesverband der Arzte des Offentlichq@
Gesundheitsdienstes (Germany)), (1996 Oct) 58 (10) 55lgﬁ§
Journal Code: 9204210. ISSN: 0941-3790. &0
COUNTRY : GERMANY: Germany, Federal Republic of 6?
DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) éo
FILE SEGMENT: MEDLINE %?
OTHER SOURCE: MEDLINE 97103931 6d$
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AB Pyrethroids have varying activities depending on vehi ] or route of administration
(oral, dermal, inhalational). Specific features like tNe sensory irritation potential

of the alpha-cyano-pyrethroids on the respiratoryqﬁkact can only be quantified
adequately by inhalation testing. Thus equitoxic ﬁ%sages can vary between inhalative
and oral application, especially for alpha—cya@@—pyrethrolds. The no-effect values
for chronic exposures derived for permethrin g§¥pe I pyrethroid) and cyfluthrin (type
IT pyrethroid) show clearly, that each pyre 0oid has to be considered as an individual
substance toxicologically, and that any eﬁ%rapolation from the oral to the inhalative
route should only be done after a thor jh assessment of the specific toxicological
profile. The study of simulated pe§§gbontrol measures on carpets pretreated with
permethrin showed, that no signifi t enrichment of permethrin in total dust could
be seen from a carpet additionall@reated with pyrethroids. The missing correlation
between absolute (mg pyrethroi ¢m3 air) and relative (mg pyrethroid/kg dust)
concentrations in air-borne d@%t as well as the low degree of translocation of
pyrethroids from carpets (Q@f& about 0.044% x m(-2) x h(-1) of the cyfluthrin applied
to the carpet can be reg ed as possibly respirable) prove, that analyses of
pyrethroids in househo sedimented dust ("vacuum cleaner bag analyses") without
knowing the absolute face concentration and respective air concentrations are of
little value for riﬁﬁ“assessment. The data allow the conclusion, that a scientific
assessment of hea risks is only possible based on absolute concentrations of
pyrethroids in xgﬁoor air.

S
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AB For the appropriate assessment of pyrethroids in the indoor environment, it would be

helpful to have an objective laboratory assay to confirm and quantitate the degree
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of sensory irritation evoked by airborne pyrethroids. A bioassay was established using
the nociceptive system of mice and rats to assess the extent of pyrethroid-related
sensory irritation to the respiratory tract. For anal., aerosolized Cyfluthrin was

selected due to the greater potency of the O-cyano pyrethroids to evoke sensory
irritation. Addnl., this pyrethroid was tested in a carpet-model to assess the extent
to which pyrethroid-laden dust from carpets is likely to become airborne following
continuous brushing. Comparative evaluations of the sensory irritation potential of
aerosolized Cyfluthrin in mice and rats revealed that for assessment of the sensgry
irritant threshold concentration, rats appeared to be more susceptible than miQe.
Measurements performed repeatedly during subacute exposure to the pyrethroid (Q§} day,
5 days/wk for 4 consecutive weeks) did not indicate any alteration in respon%§”eness,
and the magnitude of changes in breathing patterns was similar to those &bserved

N\

following acute 1-h exposure. These findings confirm the conclusion thét

o-cyano-pyrethroids appear to act as "pure" sensory irritants and t the effects
observed are non-cumulative and transient in nature. Concomitant piratory tract
inflammation and ensuing changes in susceptibility—-common findingsd chemical sensory

irritants—-did not occur. From the studies addressing the dislodge@gility of pyrethroid
containing dust from carpets, it is apparent that measuremeng~of deposited dust is
a poor substitute for airborne dust. Even under worst—caseo esting conditions

(continuous brushing of the carpet for approx. 19 h in a b%ﬁ?Fflow compartment), only
a very small fraction of the pyrethroid laden dust parg@cles charged to the carpet

could be recovered airborne (0.04%/m2 per h). Thus, $xptl. findings support the
conclusion that such agents cannot be dislodged from pets to an extent that todicol.

significant airborne concns. are attained. There%ﬁie, assessment of health hazards
in the indoor environment based solely on "vacuu%§c eaner" sampling is prone to a high

level of errors and misjudgment. S§
&
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OTHER SOURCE: MEDLINE 95119508

LANGUAGE : German

ENTRY DATE: Entered STN: 20011116

Last Updated on STN: 20011116

AB In 96 pyrethroid-exposed persons data on subjective health impairment were collected
by means of a questionnaire. The present explorative statistical analysis is
restricted to a subgroup of 51 out of the 96 persons for which pyrethroid.concentrapé%ns
in dust samples from residential dwellings or from work places could be dete ned.
Since measurements were taken from dwellings or work places, there is in s cases

only one common measured value for families or teams. In total, we have 34 iggependent
measurements. Based on the type of measured exposures, the 51 particig®nts can be

divided into 3 groups: 26 cases exposed to permethrin and tetramethrg (type-I
pyrethroids), 13 cases exposed to deltamethrin, cyfluthrin or cyper hrin (type-II
pyrethroids), and 12 cases with mixed exposure to the mentioned fgype-I and type-II

pyrethroids. For the 3 groups we computed weighted mean values#%f pyrethroid
concentrations, each independent measurement being weighted y®th the number of
corresponding persons. The mean values are 425.7, 56.1, and@958.9 mg pyrethroid/kg
dust for the groups in the above order. After combining the@k o highly exposed groups
into one new group with now 38 members and a mean pyrethg¥®id concentration of 594.1
mg/kg, an increased frequency of health complaints was fgund as compared to the group

exposed only to type—-II pyrethroids. &0
Q?
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ENTRY DATE: Eqﬁgred STN: 20011116
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AB Recent data havg@emonstrated that the in vivo effects of low dosages of two pyrethroids,
cismethrin &gﬁ.deltamethrin, can be differentiated. Two behavioral tests, locomotor
activity 6& the acoustic startle response (ASR), were utilized to separate the
behaviosﬁé?actions of Type I and II pyrethroids using permethrin, RU11679, cypermethrin,
RU266Q}; fenvalerate, cyfluthrin, flucythrinate, fluvalinate and p,p'-DDT.
Dos gﬁeffect functions for all compounds were determined for both figure-eight-maze
aa@SVity and the ASR in the rat. All compounds were administered po in 1 ml/kg corn
@ﬁl 1.5-3 hr prior to testing. All compounds produced dosage-dependent decreases in
€§ ocomotor activity. The Type I compounds, permethrin and RU11679, along with p,p'-DDT,
Q& increased amplitude and had no effect on latency to onset of the ASR. 1In contrast,
4§? the Type II pyrethroids, cypermethrin, cyfluthrin, and flucythrinate, decreased
amplitude and increased the latency to onset of the ASR. Fenvalerate increased the
amplitude, had no effect on latency, but unlike the other compounds tested, increased
ASR sensitization. Fluvalinate had no effect on any measure of the ASR. These data
provide further evidence of the differences between the in vivo effects of low dosages
of Type I and II pyrethroids, and extend the findings of our previous work to other
representatives of the two classes of pyrethroids.
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AB The effects of pyrethroids were studied on K+-stimulated Q$8a2+ uptake by rat brain
synaptosomes. This uptake had low affinity for the inhyggkors of voltage—-dependent
Ca2+ channels (verapamil, diltiazem, nimodipine, and ﬁ?fedipine) but was potently
inhibited by 2'-4'-dichlorobenzamil (DCB) . The chanéé%eristics of 45Ca2+ uptake,
measured in the absence of any added ATP, suggested§that most it was a result of the
activity of the Na+-Ca2+ exchanger in these membra . The pyrethroids were more potent
inhibitors of this K+-stimulated 45Ca2+ uptake ﬁﬁ%n even the "specific" inhibitor DCB.
The seven type II pyrethroids (containing qéﬁyan0737 phenoxybenzyl alcohol) tested
(with average IC50 of 11 UM) were more po é@t inhibitors of this 45Ca2+ uptake than
the seven type I pyrethroids (which do noEf ontain an ®—cyano substituent). Both toxic
and nontoxic cypermethrin isomers inh%éﬁied.the 45Ca2+ uptake with similar potencies.
Both types of pyrethroids also inhigh ed voltage-dependent Ca2+ channels in the
membrane, which were detected by %ﬁbir specific binding of [3H]nimodipine with the
following order of decreasing p ncies: pyrethrins > cypermethrin > cyfluthrin >
deltamethrin = resmethrin > tgPramethrin > S-bioallethrin > allethrin = permethrin
> flucythrinate > bioallethq§h > fenvalerate = fluvalinate » tralomethrin. The
relatively low potencies pyrethroids on the K+-stimulated 45Ca2+ uptake and
[BH]nimodipine binding, t@e poor stereospecificity of pyrethroid action, and the poor
correlation with their xicities suggest that neither the Na+-Ca2+ exchanger nor the
voltage—-dependent qiga channel are primary targets for pyrethroid toxicity.

)
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25(9):2158 CSNB o
Twenty-three workers poisoned in California. <$>

Pesticides News (2005) (68), 5 .
ISSN: 0967-6597 &rz}
Journal <
English éb

The interactions of 14 pyrethroids, as well as 2 permethrin isomers and 8 pure geometric
cypermethrin isomers, with the peripheral benzodiazepine (PBZ) receptor of rat brain
were studied. This receptor, which is located in the outer membrane of mitochondria,
was identified by its specific binding of 3H-labeled
7-chloro-1,3-dihydro-1-methyl-5-(p-chlorophenyl)-2H- 1,4-benzodiazepine-2-one
([3H]R05-4864) (Kd 7.5 nM). Pyrethroids that do not contain ®—cyano-3-phenoxybenzyl
alcohol (i.e., type I), as well as those that generally do (i.e., type II), inhibited
the binding with IC50 values ranging from 0.15 to > 100 pPM with decreasing pot%gpy

as follows: deltamethrin > flucythrinate > pyrethrins > cypermethrin = cyflut >
tetramethrin > allethrin > tralomethrin > biocallethrin = trans—-permethrin >C)
S-biocallethrin = resmethrin > fenvalerate = permethrin and cisfpermethrinép

fluvalinate. Except for fluvalinate, and possibly fenvalerate, type Il,gé%ethroids
were in general more potent inhibitors than type I pyrethroids. Of t@$ eight

cypermethrin isomers tested at 1 uM, only the 1R, cis, aS inhibited.[3H]Rq§?4864 binding,
and its potency was unaffected by the nontoxic isomers. It is suggésted that

pyrethroids bind to the PBZ receptor, which for certain pyrethr s may contribute
to their toxicities. However, the poor correlation between theQpotencies of either
or both types of pyrethroids as inhibitors of [3H]R05-4864 bindidg and their toxicities
suggests that the PBZ receptor is not a primary target that ié§critical for pyrethroid

toxicity. C§§

ANSWER 1 OF 6 CSNB COPYRIGHT 2006 RSC on STN é}

Spray drift caused twenty-three women v%geyard workers in Arvin, Kern Country,
California to be hospitalised on 12 Mag@2005. A mixture of the pyrethroid Baythroid
and the spinosad Success was being ag@lied to fruit trees growing adjacent to the
vineyard. All the women received e g&gency treatment onsite then were treated in
hospital for convulsions, breathgﬁg problems, nausea and dizziness.

)
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Occupational asthma sympsgﬁ% and respiratory function among aerial
pesticide applicators.

Jones, S. M.; Burks, %§‘W.; Spencer, H. J.; Lensing, S.; Roberson, P. K.;
Gandy, J.; Helm, R. . (JonesStacieM@uams.edu, Dept. Pediatrics, Univ.
Arkansas Med. Sci.6§Arkansas, USA)

Am. J. Ind. Med.6Q2003) 43(4), 407-417

CODEN: AJIMD8 (K5sN: 0271-3586

Journal O

S
English <§$
Pestici exposure has been suggested as one causal factor for the rise in asthma

preval@ﬁce. The goal of this investigation was to determine the effect of pesticide

expQ8@re on respiratory symptoms and lung function in workers with occupational exposure

tof@esticides. A prospective, case-controlled study was conducted among pesticide
‘ators (AV) and community controls (Con). In Phase I, subjects completed an asthma

ﬁSSurvey and baseline spirometry. In Phase II, subjects reported symptoms, lung function

monitoring, and pesticide exposure during two, l4-day periods. Phase I-Self-reported
asthma and symptoms were similar among AV (n = 135) and Con (n=118) with 4-6% prevalence
reported but with higher rates among smokers. Baseline lung function was similar;
although, a higher proportion of AV had forced expiratory volume in one second (FEV1)
<80% predicted (8% vs. 2%, P =0.02). Phase II-Self-reported symptoms were similar with
80% of AV (n = 50) and 73% of Con (n = 49) reporting no symptoms. Only 4% of AV and
% of controls reported increased symptoms from baseline to spray season. Serial lung
function did not differ between group and mean diurnal variation in peak expiratory

flow improved in both groups between sampling times (AV 18% vs. 14%; Con 19% vs. 16%,
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P< 0.001). This study suggests that among workers with occupational pesticide exposure,
asthma symptoms and lung function are similar to those of controls with only
community-based exposure.
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TI Toxicokinetics of pyrethroids in humans: consequences for biological
monitoring. .
AU Kuhn, K.-H.; Wieseler, B.; Idel, L. H. (Institute Hygiene, Heinrich-Heine ép
Univ. Dusseldorf, 40225 Dusseldorf, Germany) <#>
SO Bull. Environ. Contam. Toxicol. (1999) 62(2), 101-108 &§’
CODEN: BECTA6 ISSN: 0007-4861 X2
DT Journal x§§
LA English .\@o
AB Two male pest control operators (PCO) provided urine samples at freqﬁbnt intervals
(12-24 h) after work in exposure free time, for up to 4 day, in a stud i?f'the cumulative
elimination kinetics of two pyrethroids, cypermethrin and cyflui&?ﬁ% Total ratios of
trans—-/cis-3-(2,2- dichloroethenyl)-2,2-dimethylcyclopropane 8 boxylic acids,
metabolites of both pyrethroids were measured in urine samplegof 5 PCO. Results were
consistent with data obtained from earlier volunteer exposuy® studies. Cyfluthrin was
eliminated slightly more rapidly than cypermethrin and lipgedr regression analysis was
adequate for half-life estimations. The findings suppo Xod the assumption that the
excretion of structurally related pyrethroids from tQ§} uman body could be described
by first order kinetics. Q?
&
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CORPORATE SOURCE: Inst. Hyg., Heinric eine Univ. Duesseldorf, Moorenstr. 5,
D-40225 Duesseldo Germany
SOURCE : Science of theeégial Environment, (19970600) pp. 173-181.
Meeting Info.;b nternational Symposium on Biological
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DOCUMENT TYPE: Book Q/
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LANGUAGE : EQ’e’lish
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AB

The objectivﬁ}of this study was to perform biological monitoring of subjects who are
occupatio%é&ly exposed to pyrethroids. The study group consisted of 30 pest control
operatox®exposed to cyfluthrin, cypermethrin or permethrin. After exposure, 24-h
urine sémples were collected and 20 ml of blood was drawn. The pyrethroid metabolites
cisna nd trans-3-(2,2-dichlorovinyl)-2,2- dimethylcyclopropanecarboxylic acid,
37@®énoxybenzoic acid and fluorophenoxybenzoic acid were determined in the urine
@ﬁmples (limit of detection: 0.5 mu g/l) by GC MS and the pyrethroids in plasma (limit

iSSbf detection: 5 mu g/l) by GC-ECD. The concentrations of metabolites in the urine
Q.

&?‘

of the pest control operators ranged between < 0.5 mu g/l and 277 mu g/1 urine. The
concentrations of cyfluthrin, cypermethrin and permethrin in the plasma were below
the limits of detection (<5 mu g /1l). To test if the metabolites are specific for
pyrethroid exposure, they were determined in the urine of non-exposed subjects (n =
40) . In no case could pyrethroid metabolites be detected. A cyfluthrin elimination
experiment showed that cyfluthrin metabolites are eliminated following first-order
kinetics (t sub(1/2) = 6.4 h). Storage experiments demonstrate that frozen urine

samples (-21 degree C) show no significant losses of metabolites within a year. In
contrast, pyrethroids stored in plasma are susceptible to further biodegeneration.
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TITLE:

THE TRANSLOCATION OF MICROENCAPSULATED CYFLUTHRIN
AND DIAZINON FOLLOWING PERIMETER APPLICATIONS TO DWELLINGS
(VAPOR PRESSURE, INSECTICIDE EXPOSURE)

AUTHOR: STOUT, DANIEL MARVIN, II [PH.D.]; LEIDY, ROSS B. [adviser];
SCHAL, COBY [adviser] .
CORPORATE SOURCE: NORTH CAROLINA STATE UNIVERSITY (0155) ép
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AB Insecticide applications to the perimeter of dwellings may reéﬁlt in the

translocation of residues from the point of application. Micrgehcapsulated (ME)
cyfluthrin and diazinon applied to the perimeters of reside®ial dwellings were
investigated to determine their routes of movement foll hg field treatments.
Objectives included: the clarification of translocation@athways in association
with vapor pressures, demonstration of track-in from exterior source and the
assessment of potential residential exposures. Oupr@f-doors, treatments were
monitored to determine spray drift and the persixgtence of soils residues.
Monitoring indoors included sampling the ambientQ&ir, surfaces and dislodgeable
residues from vacuum sweepings. Applications&%f both ME formulations of
cyfluthrin and diazinon located the majorit f deposits within treatment zones,
however low levels of spray drift were mQﬁ%urable at 15.1 m from foundations.
Residues recovered from soils declined ca. half of maximal levels at 30 days
post-treatment for both compounds. C uthrin was not detected from interior
ambient air or on surfaces. Diazinorwas recovered from indoor air and surfaces
following treatments. Both cyflu ‘in and diazinon were recovered from vacuum
sweepings at initially high le8§QS that declined over time.

Findings suggest that perime treatments may result in spray drift outside
treated areas which potentix® ly could result in occupational and residential
exposure. Cyfluthrin resid@®és recovered from soils might serve as a persistent
source of tranlocatable;&sidues. Vapor pressure appears to influence routes of
translocation. Cyflu Q@in infiltrates indoors primarily by track-in, while
diazinon translocata@'as vapors and by track-in. Residential exposures to
airborne cyfluthrin is not probable, more likely exposures more likely occur

through dermal osure or ingestion. Conversely, exposures to diazinon might
result via inhé@ation of airborne residues or by dermal contact and ingestion.
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