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- | Abstract | N

Pyrimisuifan is a herbicide. In order to register this new pesticide, the series of toxicity data on animal testing
were reviewed to evaluate its hazards to consumers and also to determine its acceptable daily intake.
Pyrimisulfan was excreted mostly by feces. It has low acute oral toxicity while it has no dermal, ocular
irritation and skin sensitization (As the result of subchronic and chronic toxicity and carcinogenicity showed
changes of hematology and liver.). Two-generation reproduction toxicity, genotoxicity, carcinogenicity and
prenatal development toxicity were not proven. Therefore, the ADI for Pyrimisulfan is 0.1 mg/kg/ bw/day,
based on the NOAEL of 10 mg/kg/ bw/day of 90-days repeated dose oral toxicity study in dogs while applying
an uncertainty factor of 100.
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Table 1. Reviewed data of Pyrimisulfan
Test Chemical Test study . Experimegtal . Exposure
animals and microbials route
Metabolism Rat Oral
Acute Oral Toxicity Rat Oral
Acute Dermal Toxicity Rat Dermal
Acute Inhalation Toxicity Rat dust
Acute Dermal Irritation Rabbit Dermal
Acute Eye [rritation Rabbit Eye
Skin Sensitization Guinea pig Interdermal
Repeated Dose 28-day Oral Toxicity Dog Ooral
Rat Diet
Repeated Dose 90-day Oral Toxicity
Pyrimisulfan Dog Oral
Repeated Dose [-year Oral Toxicity Dog Oral
T oty sudy m Rat it
104 weeks Carcinogenicity Mice Diet
Two-Generation Reproduction Toxicity Rat Diet
Prenatal Development Toxicity Rat, Rabbit Oral
Bacterial revers mutation test S. byphimurium/ -
E. coli, WP2uvr4
In vitro mammalian chromosome aberration test CHL/TU In vitro
Micronucleus test in mice Mice Oral
Metabolites
Acute Oral Toxicity Rat Oral
M1, Mid, M1 Reverse Mutation Assay - typhimuriun/ In vitro

E. coli, WP2uvr4
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Table 2. Classification systems of Acute toxicity for pesticdes

Classification criteria

LDsy (mg/kg bw)

LDso
Class” Acute Oral Acute Dermal GHS” (mg/kg bw)
Solids Liquids Solids Liquids Acute Oral
I (Extremely) <5 < 20 < 10 <40 III i 52
II (Highly) =5, <50 =20, <200 =10, <100 =40, <400 i1 < 300
I (Moderately) =50, <500 =200, <2,000 =100, <1,000  >400, <4,000 v <2,000
IV (Slightly) =500 =2,000 =>1,000 =>4,000 v <5,000
a) Classification systems of Acute toxicity for pesticdes in Korea
b} GHS(Globally Harmenized classification System)
Table 3. Radioactivity in plasma and whole blood after single oral administration of [ben-"*C]Pyrimisulfan
5 mg/kg bw 300 mg/kg bw
Parameter Male Female Male Female
whole whole whole whole
plasma blood plasma blood plasma blood plasma blood
Tnax (H) 0.25 0.25 0.25 (.25 1 1 i 1
Croax (18/g) 111 5.30 12.4 6.38 516 319 597 393
Tin (H) 20.8 14.9 6.4 5.9 31.9 279 15.7 19.9
a) Tyex @ Time to maximum plasma time
b) Cumax : The maximum plasma concentration
¢} Tiz @ Elimination half-life
A, AlE7IZ) AR EE w2t A6 1A HoleA 5 Zat Y o
HESFG
SEHIHHAAZEEL
HIEROEMAE # = (Fischer)o) [ben-""C]5] #]u]A2H-& 59} 300 mg/kg
W RIS WY1, IS, B, NS bwisER 18] 43 5ol 387 3 Y & PAsyERol
4 9 19SS Ao, 2 Aol tistol AG/IE 2 B il Table 300 LIEHkBlows, 2005)
F AP EL A BB 4 A% 9 540 AR, AR A BA D A & AL (Crais 270 13 L
0 Ao e AR, AuEEe 4 % ST BN e vehian, 2ANEA(TE SR Agdon, 87
AAE WIS RS, NS AR, wRA AR, bo] WS Ao Bael) sttt
pA27 9 2R AR 5L PEst] Yo T 28 W P 5O B4R AGU 89-91%8) 1
= A7gshant S 82-87%3th
AR ZA G AT, Toedtol A= 9, 2%, 7 9 A%
UUN YL o141, o] 120A1¢F FOIAE 7P, AV W el Al i
Tk dUdHE GRS Aol EGAHA ArEE B2 T Aabsol el glen, ol 120417 o
UREE 5 R £AS Aoka o] piASR  E TR RN WA AFEA A,
Wrol TR SRAASE ote] S8 2l et £71 SA=(Fischer)o} [ben-"C]3} 2] 883 [pyr-"Cloielu 4
BT A 7 BrAelE 247 1002 Agsary. S S mgkg bwek ben-"ClriiuldEE 5 Bl 300 melke

=
bwsER 13] A 7o 5 i8N dS dAHE o, Fo
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Table 4. Radioactivity in urine and feces after single oral administration of [ben—”C]Pyﬁmisuifan and [pyr “CPyrimisulfan
[ben’MC]Pyrimisulfan [pyr”C]Pyrimisulfan [ben'MC]Pyrimisulfan
Time 5 mgkg bw 5 mg/kg bw 300 mg/kg bw
(h Male Female Male Female Male Female Male Female
Urine Feces Urine Feces Urine Feces Urine Feces

Urine Feces Urine Feces Urine Feces Urine Feces

476 329 427 446 443 464 471 265

24 335 511 403 260 363 427

479 228
48 346 357 413 479 375 574 483 469
120 41.0 564 437 519 392 585 506 479 4701 498 479 510 536 421 596 369
Total 97.4 95.6 97.7 98.5 969 98.9 95.7 96.5
Table 5.

Radioactivity in bile, urine and feces after 48 h single oral administration of [ben-MCijrimiSulthn and [pyr-MC]
Pyrimisulfan

[ben “C]Pyrimisulfan

[pyr C]Pyrimisulfan
Matrix 5 mg/kg bw 300 mg/kg bw 5 mg/kg bw
Male Female Male Female Male
Bile 44.2 31.0 394 31.6 47.0
Urine 47.0 573 46.8 48.5 42.6
Feces 2.7 2.5 5.5 44 4.3
. LHH,
[ HBAME o NHERAE s
e i ,\a
16 m[ B
KIM-5986
G0,
NHSEHHE, HRETHIHE, NHEOHHE
/)PH & L0Hy
@_& J/]“Q ﬁ f"}m
LY
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glucuronide
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glucuronide
(uK-B) {ult-4}

glucaronids

Fig. 1. Proposed metabolic Pyrimisulfan pathways of in rats.
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300 mg/kg bw L £ 57 Sk [pyr-"C]u]
5 mg/kg bw 2 13] A Fojsle] g & wiA
sto] ol S 48A174e] B A 9 o &
Ao wE o= §lgitk(Table 5).

FAR A, HEE Hendue A,
olAe dEEA gaeu 94 9 244
EQlch thAbs 4 $1A) E Ao whet 2 Aol
-10] H)23 gho] ZARLE. [ben-"C]) ||t
o) FajAREe M-160| At Tefu]dughe 249
o-EHE3o] off Ak M-19] AJAJE T, 23F AR R
M-14, M-5 Fo] BATE Gl om, M-14+= 55 4 47]oll4] gt
H ¥ GlucuronicAto & A= Ic). 11 2]of o- 2| Esl Ak
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Sjulde] G548 71 4= Table 60 Uehilch
A747=E4 LDsp2 300-2,000 mgkg/ bw/dayo]Atol
GHS Catalogs ‘4’2 HEE|9on] ZAAHEAAF
LDso- 2,000 mg/kg/ bw/dayolAt 0.2 EAjo] Lhe Ealg
B A cH(Brunt, 2004). HAEUSYAH LCso 6.90
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0] L
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71082 UERGTHBrunt, 2004; Ott, 2004).

Susamt

EASAHIAE T GUA oA, 2AES HES
2% BE G402 WHR] $ASHYTS gk Aoe
H7HEl ek Furuya, et al., 2004).

BI=4%st

WS o] 43t 90Y ATEA
S =(F344/DuCrj)l 100, 500, 5,000 2 10,000 ppm(Z:

Table 6. Summary of Acute Toxicity Studies
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7 6.7, 33.5, 342.8 X 67167} YA 7.6, 37.9, 380.6 L
748.2 mg/kg/ bw/day)& Foisto] 90U H1-S5HAH 423
AN Murata, 2002), 10,000 ppm QHA HET} AR A
e gt BAEGIAL eR Y EERY, 484 5
FNTHA 3L W AST, ALT 5 EAY3GA 57} s

et A7 AR =AY Tat A FALE e kel Ayl
FA|, ¥, A9 BA §ATE SRR AL, w9 AiEA,
H|Ae] A= astglet S9rd Bg 43} o704 dark
discoloration liver T&E| Q1 1, £A0|A 7 v|th7} Z7} &
qirh 2APpEe|shA A Ak ZHAE B[d7t FobeRgih

AE. GBI HAF A oA A,
&tgon, bAoA ¢-2 globulin, B-globulino| Z7}&k¢ict.
e Aol b FAZE SRk THAIE vl STkl

whebA e 90 /g A1 8] NOAELE 500 ppm
(J: 33.5, 9: 37.9 mgkg bw/day)o2 At

HE ol 83 289 ZAFE4

HIE7HE o83t 289 A=A 20, 100, 200, 250
mg/kg/ bw/day FEE ZFES 8¢ rhHasegawa, 2003).
o] A} 250 mg/kg/ bw/iday Aol e Mol WAL
AT, AN Lot Grel H& HEY, 24 e 2
A, gkt AL 2 AL ASS Btk e

Wi

e

Ao Fa5a A4, HkeA FES W el AlF, g9,
ooy, dlgshiA 9 serym protein electrophoresis@}
SAA A3 Aele] whE gk it

200 mgkg/ bwiday oF %014 & S R
A, Ao A FAAe] AT A why gl HeleA| o)
rg 2 sl 9RO HA B HekeA N 2%
(adhesion) Rtk A Ao F gfolEn| 7hjAdAHE, A
A % &5, lateral position, T35S LERict 100 mg/kg/

bw/day - A0A 1ke] A AT FAZE F7FkAAL &
oA F2 di¥l-E WSt Gross finding 23 =7

Test study Species Results
Acute oral Rat > 300-2,000 mg/kg/ bw/day
Acute dermal Rat > 2,000 mg/kg/ bw/day
Inhalation Rat > 6.90 mg/L
Skin irritation Rabbit Non-irritant
Eye irritation Rabbit Non-irritant

Skin sensitisation (Maximisation test)

Guinea pig

Not a skin sensitiser
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HIZ7HE o185 908 Z7E/3AEE 10, 50 H 250 mgke/
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50 mg/kg/ bw/day 573 FZE F43HH T, Al E
AL 7, A4 ALP S
= sk

wtzhA] 150 mg/kg/ bw/dayoliA] Eof Ul FHYlekA Ha}
2 AE o83 1274 A5dA" NOAELL: 50 mg/kg/
bw/day 0.8 A=)

A2 o] 43 1W THEA/ 21 BUA

ANT(F344/DuCr)) & 0] 83 TAISAX B A ¢4 2F
200} 25, 500, 2,500, 5,000 ppm FoJtETHA « 14,
275, 1353 9 26999 9 : 1.6, 327, 1624 & 3267
mg’kg/ bw/day). 5,000 ppm = <=7 2} 30utelE F7}

2 Bojale] 2650l oA 2 10ute), 52300 ¢4 7b
20m) X BABIITh AARE, A, ARAR, AREE, 44

F/d ke G QbR A3 oAl ofgt G2 $lSitHMurata,
2006).

5,000 ppm A2] 710l HOIRA Hu} WEH T HBT
7b zasiglon, ool MdE Bt 4719 AR At
&Sl A 11 Ahw 7 FARHE, 2AGNA A
A RAT AR 0L A EA A Zolrh gl 2y

2)8}A] AALl| A o|Abo] TAE|R] ekoto na B ofn]

= gl Ao wntE uebA 5,000 ppm YH)A MCV,
Ht, Hb, RBC, MCV 5°] Zr4¥3l7] tlZo] H=E o] g3t
1 THISAAIES 52 RINOAEL)E ¢% 2,500 ppm
(162 mg/ke/ bwi/day)©.5 A1, 47 5,000 ppm (270
mg/kg/ bw/day) AAE ST

drorg Al ol Al §F-4= 2 60utele] 0, 25, 500, 2,500,
5,000 ppm 50 B[O (%A 1 12, 23.2, 116.6 U 235.7
3} oFA : 1.4, 29.4, 145.1 @ 294.1 mg/kg/ bw/day), 5=
W oob Zh 10ufe)s 7850 HYb FRsigith AARE, A
5 *PE“H ArEREE, QST e 2 QAL AT oFA

off gt F3RE §igtTh 5,000 ppm 785 & -7l MCV
Sol gadgieh A71EAE dAelA H, 2k At e
AREATL F7FIA L A FA ol A %«Véol #3Act 104
G F gAEA A3t S3oA MCH gastlr, galelA
hematocrit, hemoglobin, MCV$} neutrophll count %}ﬁ\j}
et A7IFARE pAlolA et A AL 4 2 A
A7 S7HEA

zAye|skd] T At satellite groupof = Aejol whE

ARE Ho|z] okl 1043 § 5=F ol A] testis-hypertrophic
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Table 7. Historical control for incidence of liver-adenoma,
hepatocellular

104 weeks
Male Female
No. of animals examined 450 450
No. of liver-adenoma, hepatocellular 33 18
Rate (%) 7.3 4.0
Range (%) 2.0-140  0.0-8.0

J] £ (6%)+= historical data®] H$ U] (0-8%)

ot
iz
k>
ra

A 0, 35, 350, 1,800, 3,500 ppm(7 : 5.04, 49.34, 258.33
ul 522,603 9FA : 6.66, 67.34, 350.40 B 664.84 mg/kg/
bw/day) & 10453 FoF £ofatgon, sy o4 7} 10}
2l 529} 7870 ZTAL ATk AN, IAEAL, A
A 2 AEEEL A 9 JFE UATH(Murata,
2006).

3,500 ppm 5=H AF0] 5.9%
group A= AFo] S @
groupol Al A|m =Mz 4
2itt Main group A4 FEI=
7} AR, Ao A MCHC Zd, MCV
e R e
A RA A BA 7 S7FEAL, main group 3O A]
e gt 43 219] S Shokele

BolE Ao 2d % AN Sk 2
%‘Jé A3} satellite groupefl A 2to] #HA3HA] 3 OH, main
group $7o)|A] uterus-dilateld lumen, $:%10]|4] stomach-white
pach/zone 7431tk e} olelg 74k Uolo] e
Zrao)7] ufitef Azjo] mE FFFL §llch 23

AAL Ad Fd HHof g Table 90|
Aol gsict

HXof| A eosinophilic H3}
(zona fasciculata)?} 713191, ¢l

~

A} satellite group o
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QJuta o]
wejaty
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WPy FHoRE o4

e
Rl =y

HAo]| 4| hematopoiesis

Table 8. Total number of tumors and the number of animals with tumors

Male Female
Dose (ppm) 0 5,000 0 5,000
No. if animals examined 50 50 50 50
No. of benign tumors 109 89 60 52
No. of malignant tumors 16 16 16 11
Total No. of tumors 125 105 76 63
No. of animals with benign tumors 49 46 35 37
No. of animals with malignant tumors 15 15 16 11
Table 9. Total number of tumors and the number of animals with tumors
Male Female
Dose (ppm) 0 3,500 0 3,500
No. of animals examined 50 50 50 50
No. of benign tumors 19 19 18 21
No. of malignant tumors 32 17 30 26
Total No. of tumors 51 36 48 47
No. of animals with benign timors 16 18 14 19
No. of animals with malignant tumors 22 17 26 20
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Table 10. Treatment-related nonneoplastic findings
Males Females
Dose 0 35 350 1,800 3500 0 35 350 1800 3,500
{ppm)
50" 50 50 50 50 50 50 50 50

Aderenals: weeks
Eosinophilic change, 78 0 0 0 10%* 1 1 1 7* 10**
zona fasciculata 104 7 13 12 30k 10 7 10 33 48%*

a) No. of animals examined, *(p=<0.05); **(p=0.01); Significantly different from controls

Z7islaich 1,800 ppm main group A4 A A4
How HAMEA A3 satellite group 57914 neutrophil
count 72319120, SO S AR, HBRI} 24
SHeitk. Main group §FAo A A BTl g0] F7elGl
ok A7) A AT} satellite group SHe) A AArel A
AT A7 45k, main group RFAOlA Ahgo] A4
A7 Akt 2A W e)slA AAL ZAa) o EAlo) A
eosinophilic7} E7skgich whabA upeAg o] 238 24714
A1 9 NOAEL-S- 350 ppm{5=71: 49.3, 97 67.3
mg/kg/ bwiday)o| 910, WO 1ok

MEY U
W54
24 MAERAFE AESD)E B ok 7t 260}
2] 625, 2,500, 10,000 ppmisE e AFRLEF ALE 5

FrHA 0 FO 35.2, 143.5 W 57243} F1 43.55, 169.3 9l
740.4 71 1 FO 39.35, 155.5 ¥ 606.23 F1 45.73, 180.0
9l 758.8).

10,000 ppm 24 ¢
g 3 *}EHH Ha %1“3} FO 7o) A 7t 5A7E 57
R, AFA e, R FATE dassink 4718
\ghab A W7ol o) WS Fi 47
Ao} Ay FAZE gaskact o
717} AR Q9L FO o
717+ Szolgiek. AW7] 7% 3 wo) AN B 447
= R E QU PO o
ofelgt Foz} F19] 4j4)7|3h wisk A71S 2] A% 2|1
V23t 57719 A7 giRolch FO, F1 @A) HaHA)

A7E st FLsste) 4l A7 dasigl

o

flo i &

l._,

Fj;: ox

F

e

e

oo o

1927, A AR, Wolg, NS, BAE E RS
5 el ool o e gk

FI, F2A0ch 0 b 400) 24 4] o] 490, A%

2,500 ppm 7 FOSH 48717 B9t Ago| 143t
o, 9 FOIF FIAHHS] 7 FAZY ZS7k8tgled, A o]
o7} TRE T W7 o A7 S 2T Ax A,
ZAA 2ol yrEhA| gkt

FO3} F1 3757), AAAAL Anlg, 948, 44 9
2l 5 HAlgEo] ool gt FF2 sl

wpebx YTE o] 43k 24 WAEA Hi NOAELS
650 ppm (FO 227 : 35.20, 214 : 39.35, F1 527 : 43.55,
o171+ 45.73 mg/kg/ bw/day)©o]il, BjA NOAEL< 2,500
ppm (FO =4 : 143.5, &4 : 155.5, F1 271 : 169.3, ¥7
: 180.0 mg/kg/ bw/day) 27 ¢ tiItoch, et al., 2003).

HEE ol & 7HEHAIY S HESD)] 25, 100
400 mg/kg/ bw/day FEE 18] -FFolste] S0
400 me/kg/ bw/day A2l e] HF Aol glglat, Al 54
$RE AFo) dadhe 4 2 = ¢
S14% Aole] YASIICE A Sk, e, B 45 52
o, djob WAl 52 Aol .

400 mg/kg/ bwiday Aol A A3 o
], unossified stemebrat= £71519. 01, 4 719 9 34

718 S xa Bolk gtk Hers =g olagt 71
AT FhFA-EHNOAELYS 100 mg/kg/ bw/day =
AAEIg on, 718542 §i%itiitoch, et al., 2003).

2] 71954
E7)(KbLENZW)E 0] 881 7|8 EAA1F 2 30, 120, 500
mg/kg/ bw/day s T2 A HEAske] 3819} 500me/ke/
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Table 11. Summary of skeletal variations

mg/kg/ bw/day control 30 120 500
skeletal 154 140 115 63
variations (90.5%12.7%) (77.1+21.4%) (76.8+20.9%) (72.4+25.6%)

Table 12. Summary of Acute Oral Toxicity and Potential Genotoxicity for the metabolites of Pyrimisulfan

Acute Oral Toxicity

Metabolites (LDso (mg/kg bwiday)) Potential Genotoxicity
M1 2,000 - 5,000 Negative
Mi4 2,000 - 5,000 Negative
Mis 300 - 2,000 Negative
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