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4. EH

RVINFa G THUBO 0 (MBREE: =—2F A1) | 0.1, 0.3 RO 1 mgkg
% . Sprague-Dawley % SPF 7 » b OREIZITIZRERT 14 A B R OB HIRK %8 L THmR
ATEET (42 BRF) . MEICITRERAT 14 AR OREH R CICERIM 28 L %
FL4BET (4146 HFE]) H5 L. RERSHFEEROCEEREFSELZRI L, EIZ,
0 XU 1 mg/kg |EFHIZOWVWTIL 42 BREHEE L2k, 14 BEOREHH & T, ik
EALDOFFEMEEBRET LT,

1) REESSH

WTFNOBIZBWTHRETEHIIR D o T, —RIRE, Mk —RREBOBE,
HERE., BREDHROAE. BHUE. RRERCHBAFTRIZEWTS, KBRYWE
BRECIHAEEBIRD N o T,

EETIE, #BE5HBYP. | mgke REBEOMEME THMIME], TR 4 BOBEERE
WZRME, EEHERICEOTHEEBD R CHEMAERRD b,

MEFERETIX, BEHBKTEHEREIZBW T, | mgke REHOMHETT 7Y
/= BEOEE, ETIXEELEES bR T72F UEROERIRD b,

ML FRE Tl mgkg B EHOMHE CRIZROEER VR ABEDKE.
HETAIP OEEREVNT LT IV OBENRD L,

FEHERE T, REHEKTEREIZBWT, 0.3 mgkg REHEOBEK 1 mg/kg
BREBOMETCHBEEORELRD 5, WIRMIZKED 1 mgkg EERBEDOHE 2
Bl A DTz, MBEFERE TIX 0.3 mg/kg LA EOEREOMERET/NES LM HE AR
RKBH LI, 1 mg/kg B ERBEOHERE TIXIFMEORBHEEEN A LN, 1mgkg &5
BHoOECIIFFMROEBHERIERA BT, 1 mgkg BEHOBE TIIRE ORRE
B2 3 Blicabi, MBFENICEIBREOEM TH o7, £, 1 mgkg BEHOHET
TEBEEOCKENRD D,

2 BREIOAKREIZ L 0 MEEO MEERER VO MBILERE TOR(LERUFIBEER
DOEEZBR LRORBERE CAONEELIZEERT 20, HERUVEESER L
Teo LAL, MEOMKILFERE T AP OFENED b, BI-ABEOEEIZL Y E
<72V, REABFERE TII/NEFROEFHRERSEFHOEREM & X, EEH
DARRESMIZ L VB BO LN, To, BERSEOE L LUCHEREI/NERD
PEFFHRIR DS, M CTRM/INRFEEOCREDOHEM M, 7Y Y U EABOMIRBEEN AR5
iz,

2) SEREEN

RS, RREETIKBELZEE, RBE, BEERUZRIFIIIERYEREOR
BIIBO LN hoTz, Bz, HER, HIEHME. Bk, SEHEEK. HKR, EE
R, HARSK, HAEREROCHLET CICERASRTORLRBIZERDEREOEZE
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RO N2 oT,
HAER T, 1 mg/kg REFEOMME THAERROAER 4 BOEEISEMNIAFILA L

Nz, ALXBE, £% 4 BHRFTRARCAGFERIIERYEREICLH2E(LITRD LN
ot

THLDRERMND, ATAAT LT N BRORER BRI S EYEER

MEREL 1T 0.1 mg/kg/day, EFERAEBMEICH L CIIEERBMICIIT 5 EBEZEREIT
1 mg/kg/day, REMIZXIT 5 EEEEIT 0.3 mg/kg/day & HIWT L7z,
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5

BEAFBEEERRLBEEZEER (CEVERENIREOREICLYD, Tt

vy T AVEBOTy e AWERAOBREICIARERSEEN - ATERESHEHFER
BEEBLIZOT, TOREZHET S,
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6. BHEBRHMHRUAZX
6.1 HERME R UK

6.1.1 WERME

SRRyl Ve 1
UToE#RE L bictieshi GRAERD .

2R

B4
CAS &=

BE R SUIR R

HTFE
PR
0
R

AF&
{RAF Ttk
RAFHFT

HREDLE

6.1.2 LA N
&R
oy hEE
"EE
REFE

AP TNFa T T
Perfluoroundecanoic acid

~vA A TNFu T R
2058-94-8

Cy1HF;0,
F FF FF FF FF F 0

F 0
F FF FF FF FF F

564.09

B & ORERIERR

98.5%

B AR T 1T RAR

WEBRHE CHE (F8) 2R LR, SEIZE(L
I BEMICEBEI R (BAEEE2)
1300 g

EiR (FAME : 1~30°C, EHME : 18~26°C) . N
HESEH T HRHERGFEROE | IR 2 Bk
By ERNE

WRWE 5 ¢ 2REREE UTHBEFERT #HRY
BEREEICRELL, 2. ERHEO—HE2REHE
SR B L, 2B,
SR/ T LEBRERUVEBYRBK TROREIX
T TR Sy L Te,

a—F AN
LTJ4068, WKL1215
FYEMEE TSt
=R
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BRIFSGET D HIBCRRTRERT L AR 2 R ERRE

6.2 HHERBEORH
6.2.1 BERBOAMNRUBRES &

0.2 mg/mL BIILEEOHERMEL*FEL, a—VFANVTRHREBL, AAVIUF
—IZB L., BICEEEZMZ THERLZRAB L, 0.06 XU 0.02 mg/mL #&iX 0.2 mg/mL
BEETNETha—VFANTHRLUTRERZAM L, AREZEEHEOHBLTY
HHIRICIS CC, ARRAR, 3 B2 1B EXE 7 BiC 1 B EOHEE TV, AR
FROBMITRR (ERME : 18~21°C) T, TORIIMEMARE TBREN 7 XER (X
) K ANTHET (WERERN, EHME : 3~6°C) THREL., BHRHMIERICE Lk,
BEZOBBIIBRAEDO L WH O (FFRHK, X—/—F 4 %) [ZRIRS & TEEHL
LT,

6.2.2 HEROREH

AYEBRYE D 0.02 U200 mg/mL iR (& . 23— A 0) E, iR T 24 FrflX
RETHDZ L, BARBTHE (BBER) 3 BFRFER, 2R 24KHILETH
5T L. TO®RENRERTHET (WEERN) 11 BEFRER. £ 24 RAREETH
52 EBHEREHER Y Y P —F e F—THERBEINTHD (REER3-1 RT3-2, &
BRES : A-2020) ,

6.2.3 BERADRE - 9—1EHEE

HOBRESE 1B LEKEOREICAVIERERICOVWT, HRASHRY Y —F
B —HBEMEHT GCHIZ L Vo Lic, £ORR, FREBE L bICRNER
5B EBRME OEIRI 97.0~101.8%, C.VMEIE 1L5%UTTHY . Wih b Hra#m
N OGBE  RREIZHT 584 ; 100210%. C.V.: 10%LT) Thotlt (IfTER4,
5) .

[ E >t RIE MR ]

fEE : MRty a—rIhn

& F : NRAVTNFa T T H B

oy hEE : TSM0481

RFFE : =R (FFAME : 1~30°C. ENE : 18~26°C) . Kk
RIS : HEBHTRET HBRYWERFERCACEBIEEDE

RTFHET
[GC RIE ARBHAROFTEY
UTDOFIEICHE-> T GC RIEAREAR (GC AIEAEEABGERE CRIEXZNK
¥ % n=1 THRRAR Lz, /=, AIERBEX~/ X F v 7 2 F—F—-THEHL, +
SYRRE X BRI LT,
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REER4 a—yvAANn 7 e BRERIR

ARBERHA (mL) (mL) (mL)
GC HI7E AR ERBIARK 10 - 5
I =Bk - 10 -

] — E5ofblZORAY S — VR A Z ) — VIR S mL

(B E EZRFEELD 72)

! 10 53fRIHR & 5

) 80°C D K¥EH T 20 7 HIANE

! HERBETET

] — n-~FH% 2 15 mL

! - ZEXK 1mL

! 10 MR E 5

! 10 P FAFHE

AT GCRIERREHRKL TS

723¥.,0.06 XY 0.2 mg/mL OFIEFELD H A SN IZREHZ OV TR RFBITHEW,
n-~FH B RAWTHRR U2 %2 GC RIEARBHAR L Lz,

W B iR
(mg/mL) TR EAE
(mL) (mL)
0.06 10 30
0.2 1 10
[ S t]
GC &
BT A DB-1 (0.32 mm I.D.x30 m, FE/E 0.25 pm,
Agilent Technologies Inc.)
FrY U THR : He
MEE—F : SR T a—
Xx UT HARE 0.5 mL/min
EAQD A7V vy bEAD
EA R E 250°C
A7FY > Mk 5:1
i faskr Flame Ionization Detector (FID)
BRHSRRE 280°C
H, il & 40 mL/min

16



R-968

Air i & : 450 mL/min

A —7 R : 100°C (2 RREF) — 180°C (10°C/min)
REHEAER : 1L
[BIEBEOEH]

GCHIE AR BRK E GC~3EEAL TV IAF R T hHVBOY— 7 E
BOEH (Qs) Rz, BICHIEERFE%Z GC~1EEALTRATIAARY
TAVBOEY—ZEE (Q) 2R®, UToORICL W HIERBFO~ VIV Y
ThHUBRERRD,

x AxFx

BB~ L 7 Lo & 25 0 BRI (mg/mL) = 32 —

Qt : HEERRABI O~ VTN Fu o FhUBEOY— 7 B
Qs : GCHIEREERENERO_ALINA QT VT H VEBEOEH ©— 7 B
A : GCHIEREERBBRE T O~V TILFa Y o Fh o BEE (pg/mL)
F : W=
(0.02 mg/mL #ZBRIK ; 0.5, 0.06 mg/mL #EERHAZ ; 1.5. 0.2 mg/mL #EBRIK ; 5)

6.3 HEREIY

Sprague-Dawley & SPF 7 » | [Crl:CD(SD), BAF ¥ — /R « U X—KA . E
REEFEUVF—)DOBERILEME 73 L% ZNZh 8§ BB TATEY L, 15 BB ORE -
B{LEHE 21T o7, £OM, —RREOEE (1E/A. FMe—RIREOBEITHMH
H1ED . RERE GA1XiE26) ROHEAHRE (REHBKTHOIAM) %
T, BET—ROREE, M —BRRER OEESICZRENEER 2L, KEENAR
HRRE AR R OME S8 LA FNENEIR L, 10 BB CHREIZER Lz, B5HBIED
{REHHEIIHE T 366~418 g, ML 216~261 g TH o 7=,

BB, HATRBE2TYE GERMBORB) OKEREICIVERIEL, RO
BFENPTELIETHELRD XS EHICE Y )72, BTz rEa—%%
BAwi7 ey 7 BBERCEELMBIEORAEGDLE (T y /7BEEETHLERES
AL, RBRBERUCENOEGES ZEBERICEHYE TR) TiTolk, BHThoERSA
SNTEHD DL 4R RUHEAMREOM 4 T — T VIEREE T TR S
Teo FR U OME 11 ILIXEAEBE M & U TGRS Lz, 72385, AT L - BOEMS)
MIH TR LI RETREHELVRZVEMRRD N o720, RELHM
KTHRT—FT VIERBRET CREE I,

B HBRHEZTCR, B RERIIHE 60 PLR UM 70 ITCh o 7228, EEBICITH 62 LR UM 73

IAMA SRz,

17
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6.4 WMBEEH

Biix, 1B 20~27°C, MAXHEE 31~69%. HK[EIEK 1 B¢ 10~15ME, A 18 12
#fE (07:00~19:00) OEBMFAEE FEZEES 302 5XE) Ty 77 v FMEEHHE
r— (W250xD350xH200 mm : HA 7 — URE4t) CEBNC. AZECHAR S 13 iRk
B1EROFH 2IEEZRE L, 2B, ER17TA2LFHLI4BE T, K&K (FUAS b7
L—7 : HERF ¥ — LR« UNR—FKAEH) 2 AN FARAF v 7Bz a -
(W340xD400xH185 mm : BAZ LT7HREH) @A Lz, kil NMF
¥ (BHE: A) o 2 ABRTIERASHE, vy FEE :070816) 2 A7 VARG
IR AVCTHRIZERS® 2, SBKIIAGEK (HESHEKEK : HAKEBR)
HBICERI ST,
FARFORAMEZEIZOVWTIERA Lzr v MZoW T, MEEABARRGHSTE
VE—TEBLESFHREEZAEL, KHICHOWTIE, MABARBARGSTEY ¥
—TEH (FE6RE) KEMLESWHREREAFLE, KEKIZOWTIE, KEBEIZ
L L 72K E ORI E HEBRBSE o ¥ —BREMICEH (B 4E) @EL.
BREAFELE, Zhbo0F—ZIZX vkl Bk R UREH ORAME D HEBRAK
BIREBRPEZDAREORNZ L 2R L., 2R EEOELE2RELE,

6.5 EYDiEA

B O EEBINI AR/ NEMAEES O CTiTo 72, BEod#ix, HROE
EBZL (XBEE., B, PRUOEAEDIE) [T4Hi0ESE 2Tz, 7238, 1000 DAL
VB, 100 OAZITHE (0F LM, 1 FBZHE) | 10 & 1 OAIEGBESL L, HES—
PRBEILIZERT LEEr—Y 50 E T, RBRES, RERK, REE, . &
MES. FEES. FIRTER (EHOBEVEEMOME) . RBRILH (EHD
MERE) ROV R (EROM) BT L,

6.6 BERR. BS5HMRUESEHEECICEENRE THh S 0EIREH

B E5ZEB&I1Z. OECD Guideline for Testing of Chemicals 422 [Z# 1, #&O#5 % BR
L7z, #EHILZ. EHOERVCEEROME CAEAT 14 B, ECHIF 14 BME
UOREHIEIRT% 14 BREO 42 AR, B OM CERT 14 B F. R R OGERH
MZBELTIRAL4I4BETD4~46 BRI & LT,
EEHEIIEEHEOMMEICOWT, EK TR 4 BB E L, FOMKRE LBELIT

27,

6.7 H{E5EFHE

BE5FEZ, ToBHORARSIZEL T—RILAFIRAOREL Lz, REFE
iXS5ml/kgEEE L .7 VIV TAEY T EHWCRAE DS L7 (08:24~12:15,
2L, BERRZGHP ThoBIMIE. SRETHD 14:20~16:30 (&R E L) .
SHRBEICIZEE (2—FAN) 2RKRCEE L, BEKIIRFZ—F—THEBLR

18
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BORE LTz, EEZLOREEBIRFORELEBCEN L, ok, ORI
HRFIZoOWTIE, HR7 BORBIER T BOBELERBICEH L,

6.8 BEERUHENK

BEEIZ 0.1, 03KV 1 mgkgD 3 HEL L, XBEE ML 4BERE L, 15
B2 OBYBIIREEIT O EHOSHE CTHHESL 1200, R L2WEERE L THER
BROBHEMCTHS SIEE L, 2B, BEOMBHEEVUEARHOHNES 8FL
BEOBMIL, REREHKRT BURIIEERICBIT L., BEBREEZR LICRLE,

= 1.HERR
s | BOR | BRERE |, R g
(mg/kg) (mg/mL) B | 9% E | 9k gmEE
HE 12 1001~1012 58 1008~1012
xt B B 0 0 # | 12 | 1101~1112 5 1113~1117
. i3 12 2001~2012 - -
EmER | 01 0.02 # | 12 | 21012112 | - -
HE 12 3001~3012 - -
R 0.3 0.06 " 12 3101~3112 — —
. i3 12 4001~4012 5 4008~4012
=R 1 0.2 B 12 4101~4112 5 4113~4117

B . EOEERITERL Y BITLE,

69 HREBORTERN

FBREEBWLE ATV FAR T THBOT Yy NV 14 HRIRERDREE
R (FHAR) | EEE: 2, 6, 20, 60, 200 %1600 mg/kg, HASHRY Y
Y—F & ¥ —RBE S C-RO75, C-R088) D 2DEREH LITRE LR, ThRbL,
20 mg/kg TIXHELH] & HE 4 B3, 60 mg/kg UL LR ERE CIIMEHERFINET L, £7F
PRI RSB L OBEERAR LN, EFFITIE 2 mg/kg TG HOMRE CHIBEER
DEME, H#HD AP EERVCRBEROBEIRO O, 6 mgkg HEHTIIEIZ. &
EEMMME, RO, ~ESrEVBRUOAN M2 ) v MEDOEIE, AST. ALT D
mE. MRO/NELR ERB LN, T BRER»OARERMEOERNTOESE
., EEESHER SN, ARBRCTRBRSHBA THRABRONH IMRICLDIILEER
L., TREEOCHEIIRDOONLID, RERETOETIT2WVETFEIND | mgkg
PEAEL L. UTAKL3ITHRLTOIEG0I mgkg D 3 HELZRE L,

6.10 BRRUEREDAX
RRADOERIITROBEY & L,

BERtE A c&EE1LH

RS A DR 0 B
RRECICEL-AHK : RECBEBEAZ OB & LCHRE
ST B A 0H

19
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EEBGA (REHRETOER) EEFE1H

6.10.1 —RRKEBOBRE

2EEIZONT, HEHHEPIIER 3E (&5 REERRCREWN 2 KRR |
EEGRTIER 1E (i) | TR, RERE, B8, TRRUHER
MORERED—RRELBELE,

6.10.2 HEL—RREOHE, #ERE., BHARUVBREDEDAE
HMR R OBEIL, BRERBINIC 1E., 2FEIC S W TITo, £, IH
OB EHMAPEE 1B, oV Tik, RERZSHEFIXER 1B, ERM
FRORAHMPIIREESNTZR (@1, 7. 4RO 208, BH40) LN
{Tol, BERIIREHMPROEEMEPEE 1 BT, #BERE, BARVE
HREFHEOREIX., EHOMIIREKRTE (5 6E, ®5FE 36 B) 1T, EHOMIX
i 48 (BE5E 402~44 B) 12, EEHOMBEIIRERKRTE (BE 68, B5F 36
H) ROEMEXRTE (BE2E, EEE S8 H) I 1#YU 2D 5OV TTo T,
LREOBE, RERUVEIEIEMNEZ 7V FACEEL, BEEIHLTRSERE
OFEREHIR (FT7A 2 FiE) LEREBTITo7, 2B, ¥l —KREOBEEV
BEEREIC OV, EFF—FHEBUSMIA a T LEFREE AV,
1) FM—RRBOBE
= A — U NBLE
R K BRETE
FIIFE - TOEE
F—ATr—UhbOBMOHBLEE, AU R U ZRHTARE (BRYFVT
X, BFERE)  HE-KBORE EOEN, HE, SME. REOARYE) .
BRER (IRERZEH. RIEOBEEZES) | R - By, FIHRMEEKE, BEMPER
BE (RIE. MREE, 2B, BEFLE. FPR)
o F—Fr 74—V FNEE
WEEREE, 1T, BB RER, B, b L3 E, Peittdn (PR3, $ER) .
EFEATE) (V. EEZRE) | BETEH (AR, BFRERLY)

2) HeERE
FEREG, BaRERS, MR, BREG, BILRS., ZEHERMKE., & HiBhEEE
3) EAHAE

HBREREIZF| X #HE, CPU 4 —Y MODEL-9502A (7 A 22— ¥=7 U v 7HR
&) ZREVWTHIBEROEEROEBHZHAIE L,

4) BEREHEOHE

BABEICS &Hix, EREDAB XK ESH T Y —NS-AS01 HFX&t=a—a
AZVR) FROVCEREHEZRE L, ET 1FEE L. 10 2ERKET 0~60
SOEHEITo T,
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6.10.3 HERE

EREORETIHREE 1. 4. 8, 11, 15, 18, 22, 25, 29, 32, 36, 39, 42 HRUEHK
Biz, EEHOMEIEIHOEORERIIML, EEF 1, 4, 8, 11, 14 HRUOFK
Rz, EHOMITREE 1, 4. 8. 11, 158 CGRRESHHIIHRES 18 RICHAEIE) .
HHRO0, 4, 7, 11, 14, 1TRV20 B BRI OKRTV 4 BIZHEELZRE L, 2B,
FH OSBBERIRIZ OO T BRI NZEEOEI 0 B OEERIE (14:04~17:00)
ZBRE 08:31~11:06 DRJICITo7, TIRBICIIHENBREEEEH OO, RIA»LHH
16 BEEER S -BOBELZRIE LT,

6.10.4 BEERAIE

2EEIZONWT, EHOBITIRES 1. 4. 8, 11, 15, 32, 36, 39 KU 42 BiZ,
EESOMREXEFHOBEORERICMZ, BIESE 1, 4, 8. 11 KU 14 BT, EHOM
XHBEE 1, 4, 8, 11 EWCISA, FiR 1, 4, 7, 11, 14, 17 R 20 BATNTERIL 2
EO4 BIZEREESHE L, BEHOMREDEIE 14 BZBRE1TA OHKHENS 1LY
Vol ABEEZEH LA, 28, BHEFHOMEOEIE 14 BIZOWTIL, BTH OFF
Yy beERE-0I, BiEBEEEZ,SD 3 BRFETO | B EYEEEZEHR LK,
HBIEER OEEEOAIFEIX 08:36~11:53 DEIZIT o7z,

6.10.5 EIRRE

EHOMOEBEIZOVWT, BREBBZEANOKENBO LD ETER (FRiP)
BYREZER L, SR L7, REMEEHBTIERESERERTH. BEH. RIERY
ROEBREHICHEL BEMBRRBABRRUREFEY > OROEEH E To B H(H*
JA#) -, REHRTIIEERNOREFOREST,

6.10.6 REGE
REATHRE MK TR, EHOFR—REHOMHES 111 TRERE ST, B, E
RIS 5 VIZBEPICHEF 2R LI bO&EEIR 0B & Lz,

6.10.7 FRBEVIRIABER
1) BEHOBE
REEREHDIZF BRI HIE., SHRRECREOFELBE L, SHKT
DOHERITIEIR 21 B SR 25 BOFRIFET 1R 21 (&A1, F%) TV, EEH
M% 05 HEACEH L, SBBFH SEHICKRTLTWEES, Z0%2BA0H
E L7, HHR25 BOFEI 10BEE TIZolk Lo o7 0.1 mgkg BERED 16 (811
S :2107) X, =—T7 VKRBT CHEXEIRDIBIC L U UL BIE S E7-%&. FIREIT
W, IROFELHER Lz, TORER. ERBIBOONRD ST DRE L HET L,
IRBIMICHY T AR O T — 7 2SI L VR Uiz, 23T L-BE#miT
BRROCEREOUEDOFELBEL., FHEETHLZRAIL OB L L, RIL4BETHA
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REBALIE, RED, BEERRUEBAZEEZEL LTERALREBEZE8E L,

St L7-BEIE, B 40—’ (39 16~20 FFfH) R X E-FH 5 BORR
THH S E2MEFRER CMELEREO-DORMEIZ, B OBPII=—T v
FRER T CRERBIAREINTIC & 0 ML BT S B - ICERE2ITV., BEERUERES L
Bz,

2) HWAEROCEER

HARICHAERE, EEREZEX -, BERBARBEORELZEEY L, 5
FHELCHREZRE L%, BEMICEIL SR, HERREROCEREZ AKX 4 A
ETEB 1RITo, 2B, BRERROELIRIIEEL:,

A% 4 BICHREZRIE L%, 200% = —F VBREE T THRIMLESE & THRZTV.,
HHED - i - A S ORB - HBORFOFELF, B, HEROKEEIIME

EHNCHIE L, ZREEA CHEENICEHEPEH L,

) : FEAROMERE, FEOAYSCLETEH, ABOWALRH, BRRXLESOKE S, BR, E
FEDONRG R, BIREBODRARRE X, NEERORE, BHoE X, BR, &, K&,
WO E X, ik, f80%, RERVEEDORT  AREBELTBEL, EELELDE
EERELLE,

6.10.8 RRE EKEAEEZST)

BERTE (BE6HE., 55 37-388) ROEEKTE (BE 2E, EESE 9~10
B) CHEOFHOBMESHEV S FAIRVEERICMT IHELFAICONVT, ENEN
BR#BEEY FLIEF—DIZINAEL., R - BEREKT T4RERE, RO THHAE
B-HHEBEAKTTEOHRD 20 EMREZEM L REEBIIUTOEY TH D, 2B,
B L 72RO 4 BERRICOWT pHUTHEEE CORELRE:RZ., T0RIIELN
72 20 R EZ AV TRBERVREDORIEZTTV., REIX 4 REIORER U 20 FRffE
DODREZEHLTEH L, BAERX, BR&B2Ey PLEF—VIKBELZRET
AENSD 1 BOBREZBAEEZANCHEELZ,

BEREE o' FOE

pH A=Va AT IA-TEA RBRE [7— 27 LA BRE])
ABEE A=Va/ATAYIA-TEA RBHE [T — 27 LA BRRE4E]
btk F-YavAFAIA-TEA RN [7—7 LA BRAR&H]
Zha—2= A-YavAFAIA-TEARBE [7— 2 LA MREH]
i A-vavai iy IA-TEARBMK [7—7 LA BRRE&H] @
Ey Ay F=Ya/27 {9 IA-TEARBM [7—7 LA BRR&tt] ¥
vavey -7 A-VavAF I A-TEA R [7— 27 LA B%REH] ¥
1=K IR B 22

TE¥E FERIE

RE (4EFHR) BEMAYy YEEAWERERE (BAL : mL)
BiEE KAERETED (BAL . mOsm/kg)
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BREHEH W oE F OB

RE QOFREE) AAVY A —ERRAWERERE (BAL : mL)
BAE Q4EBHERE) BEEHE

i R EES

a) : AUTION MINI™ AM-4290 (7 — 7 LA X &%h)
b): HENEBREREERE A — N7 FR%Z v b OM-6030 (7 —7 L A HAEH)

6.10.9 m&RPRE
E&BREBARVEEMMET BIC, ATAND—K (19 16~20 KfH) BRI E%
BEMERES S TRV 2o T, =—F VBB TICBRE L. BEXERH EDTA-2K MR
M (SB-41: YR A v 7 ABAEH) ICMREHRR L, UTOEBIZOWTHIEL
72 2B, BRI L7Z2FNZ 2V T, May-Griienwald-Giemsa e 3512 X 5 MR HFEAR
EEBIL, 727 L, r ber v rRR, BHEEES e R 77 2FURARD
T4 T Y )= UBIZOWTIX, 3.8% 27 =BT b U ARIBINRARE (MK 9 FIC
L 1ADEE) ICERLZMKZEOSBE (83,000 rpm. £ 1,600xg, #9 10 23fd)
LTELN- M2 FAWCHRIE L=,

REEA WoE F B B 7
TR EREL(RBC) 2AEL—F—Ta—H A b A MY —E° 10%uL
~E S r ey E(HD) VTR RANES O UEEY g/dL
~= b+ 27 Uy MEHL) R BR¥ B N I BR A B B © %
EH R MEREFEMCVY) 2AEL—YF—Ta—HY AL FA M) —19 fL
XA mER M @R EMCH) RMRERP~ES o ENLEH © pg
S £ o B i £2, 5% 9 BE (MCHC)

NEFBECYBREUAT 2 Yy MEPDHEH g/dL
MR M1 Bk R (Reticulocyte) RNARBIZLBZL—H—Tua—H A hRA MY —§E9 %
i /R EL(Platelet) 2AEL—YF—Ta—H A b A Y —3E9 10%uL
H I Bk 2% (WBC) 2AEL—Y—Ta—H A4 FA Y —39 10%pL
H M ERE 5 HEE2) A FF UV —BREIZLLB V- T —Y A}

AMY—ERAEL—F—Ta—F L FRA R %
&AM ERMIROESEED A F v F—BREILLZV—F—Ta—% A
ARY—EFERAELV—F—Ta—FAL b A FY =19 107/uL

Zu b U (PT) Zuy hiE? s
EHALES o R7 T 2F R (APTT)

vy hEY s
T4 7V ) —F R FurRFSAFHEY mg/dL
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5 P B E M 2R
¢): MEMIKFERELERE 7 K/ ¢ 7 120 (Siemens Healthcare Diagnostics Inc., Illinois,
USA) :
d) : Mmik%EERE B BfIEEE ACL 100 (Instrumentation Laboratory)

E): EROREXNRESFMES SITEIUTOHL L,

it 3
1001~1005 1104, 1106, 1107, 1110, 1111
2001~2005 2101, 2102, 2109, 2110, 2112
3001~3005 3102, 3105, 3106, 3107, 3108
4001~4005 4101, 4102, 4103, 4107, 4111

HE ) @R, AR, FEER, U K BERRUOKEFEREK

6.10.10 M&K{LPFiRE

MERFRERRE L FRICERR L - iR E EERERAVRRE (X V=7 M-
F—rey 7 FAERASH) ICHY . ELoBE (K3000rpm. £ 1,600xg, 10
) LTELNZMEEZHWT ATOERIZOWTHEIE Lz, 7272 L, AST, ALT,
LDH X' y-GTP {IZ DWW ik, ~ %0 VINREBRE (MK 1 mL %4729 %7 20 BALD A~
V) KHERLUZNEZEOSEE (3,000 rpm. £ 1,600xg, % 10 20f) LTHD
hizmigEz AW CHIE L,

BAEHEE moE F OB LA \TA
AlP Bessey-Lowry ¥ © IU/L
Bararo—n CEH-COD-POD i © mg/dL
N ZYUESA R LPL-GK-GPO-POD i © mg/dL
U LRsE PLD-ChOD-POD i © mg/dL
BryLEy vy —PHk mg/dL
Tna—2R Ina—AFe RaFr—Fiko mg/dL
RBEFR Urease-LEDH ¥ © mg/dL
ZVrF= Creatininase-creatinase-sarcosine-oxidase-POD ¥ © mg/dL
T rUTA A F VBIRBIEE ¥ mmol/L
YT A A A RINEBE © mmol/L
e A U RINEIRIEL © mmol/L
BN B OCPC i © mg/dL
Y Y IF UML) mg/dL
wi-ABHE Biuret % © g/dL
TAT IV BCG i © g/dL
A/G b RI-ABEROCTAT I U nHEM
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REHEH HWoE F OB Bfr
AST(GOT) UV-rate i © IU/L
ALT(GPT) UV-rate 1 IU/L
LDH UV-rate ¥ © IU/L
y-GTP L-y-0" WH3W=3-BWE #y-4-z 7=} 3k © IU/L
05 PR 0 M 2

e) : BERLFEBEOIERE TBA-120FRE (HZAF 4 VY AT A AKX E)

6.10.11 REERE
) FIRRUOSEEERE

TRTOEFHMIZONWT, BEREEBAROCEEHMET BiZ, M- mELs
RECH LY (FHMEES SIL) 1TRLERIC, TOMOBMII=—FT VERERET T
RERBIARGIMTIC X ¥ Bl BE S E 2RI, ZhEhESNER - 515 - % - Bz a
EHDOHE - MBROAIRIC L 3B RREMT 2TV, BREEH L, 2B, HE
Y (B8Y) 3R 5 B ORREFICEBER OCERRER KA 2, RONT, ik MK
LRI B LT S BEMERES 5 B2 W T, UTICFATHRE (BRRUERLATE
Bl) OEE EXER) 2RETLLE LHIC, MAERLIIRFROKENHAFE 100g
U O EREZREH L, 2%, *HE 20 EEAEOREIZ OV TIRERF 4
CRIEL., £OAFHETIE L 7.

B, FORER* (BBU/MEZETe) | MR, (DU, AP PR, e BB,
FEEL*, FEEL L+

2) FEHEBERE

EBMIIOVWT, UTICRTHRE -#H2 U VBB E 10 vol% k< U VK TEE.
BRELE (BERRICHIZIZY) VEREE 10 vol%e < U VIREEALEZ, 2L, B
BEOBE LRI T 7T UV CTEHE LZE Y VEEREE 10 voldh i~ VIR THREL
) o RWT, RIT74@BB LK, AL L (THREBLZFE - BAiITEE -
REOHRELELE) | A bFT Yy - =AY (HE) BEEZITV., Z0 9 HxiBEE
ROEHAEROME - MELFREICM L EES 5 B8O RIBRHEES
PLIZ O TER LY (ARIEOBREIZOWTIImRAZHEHL., FRIZER) . 0K
R, HEOHFBERCHEOTITHBRMER S ORENGDLN =D, FRIZEHERCEHE
BREOHMBE2FICOWT, BRXERRUBREHOBEESFIZ OV TER L,

KB, /DS, TEE, T () . LFR, FIRR, LR/AME, BIR., MR,

P, ST U > E, BRI Y o8Eh, DI B (REXEEL) B, T2
B, 2285, |G, B85, &5, EB. TRIE. B BERE. KR, R L& IR,
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FE. BE. WE (BHzEL) . KBE (BHzED) . AIRMEFEMAL
(B A (FT)

6.11 HEEtfRdr

1) UTORICEVERTA—FHEHLE,
REB%)= (RZRBDE/FESME) x100
ZHRBR%)= (FiR L MO /AZR LD =100
BRER%)= (R L - MOB/ZR LD x100
EIRMR(E)=1EE 0 B b0k L-BE TR
HEER%)= (HAERHEMR/IFIRMERD) %100
ERB(%)= (BRBRE/EEL) x100
FEERR (%)= (FEERBAHERS) %100
HAER %)= (HERKMBHERE x100
ARBRER (%)= NREERE/HAERE) *x100
M =1y (RERHMES)
HARETER%)= (£#% 4 BAFRB/HARE) x100

2) #E. BEE BKE, REHGREBEDK HEH., REETCELZERK, &
IREAR., BiEfk, BFHREEK, HAERK, A7 7 40—V FNEE FEEK L
HENRYEIE) | HEERE GEHBREIE | BHARUCEREDHE, RREOCOEER
MIEE., MKFERE, MREERER VB EERIRICTTEAROFEICHE S
TRE LTz, 2B, HERGKE (MHER) 12onWTiE, BEM I L OEHELZK
ik, BEEIT-1)9,

3) EIR=E, HERE, HAER ARERERE HAEREFERIBEM I LITERERD
., RICRTERAROF B> TRELEZ Y,

26



R-968

p=0.01, Z 558k

4)

BHROLHEHATERE

Bartlett B &

R E

p
SoBE

F 1R

F g E

<0.01, EEDH] p=0.05, &5 p<0.05, FEEHE
ZorEE

Dunnett Dunnett & Student Aspin-Weich
BRIE mean rank test DRE DIRE
p<0.05,0.01 p<0.05,0.01 p<0.05,0.01 p<0.05,0.01
IR E IR B TR E I E
*. F=g,2/g,2
TR T :F S /52

RER, R, ZHE, HER, HEROKEER, BERS, BERG, Bl
Me, EREUS. BILRS ., ZHERKRNIIE. SHOZREYHR. MErdRsEk
Sk, FiREEYE. A RHEEEYE. BAFRE, HEFREK EE
KDL L= DA %KD, Yates DEFBEIEEIC LS ¥REZTo7(H
BKHE 0.05 RO 0.01, F|) ., =720, BIFEEDS SLUTOEARRLNDS
AZIX Fisher OEEHERHEBICL VREEZTTo (BFEAKE 0.05 KT 0.01,

mD .
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7. HEBEHR

71 —f&iKE (Table 1-1~1-7, Appendix 1~22)
EHROVOEEBEOWTNOBMIZ L REIZALNRP T,

72  FHHLT—RREBOBRE. BRERE. BHABTRUVBREHEDOAR
(Fig. 1~5. Table 2-1~2-84. Appendix 23~280)
1) Fm—2bF—TNEE (Table 2-1~2-23, Appendix 23~94)
EHROCEEEONTIOBMIZ S RE XA DR NPT,

2) FIZFHF-o TOEE (Table 2-24~2-46, Appendix 95~166)
FEHEVCEEHEOWVTIOEMIZ S RE XL ONRNo T,

3) A—F> 74—/ FRBIE (Table 2-47~2-69, Appendix 167~238)

EFHERVCRIEHEOWTROBHIZLBEE XA LN No T, 725, 0.1 mg/kg &5
DHETYESH EXVERICEERREIRE 6 BIZROONN, #EARL OBEENRN
RN e, BEOEL LU,

4) FEEERRZE (Table 2-70~2-74, Appendix 239~252)
ERROBEEOWVWThOBMIC S REIILA Do, Fiz, FHFRAMIEICIX
ML EREHLEOMIIERZE2L<. ZEPERRFICEERAONRP T,

5) EASHBIE (Table 2-75~2-79, Appendix 253~266)
1 mg/kg & 5-FEOMEME TEIE 2 BICHIKOBACEFEREEIRO bz, i
EHEVOEEHEOWVTNOBHICLEFIXA O Mo T,

6) EHREBIEDHAIE (Fig. 1~5, Table 2-80~2-84, Appendix 267~280)
FHEVCEERL bARELEREHLOBICEFEZEIRD NP2 T,

7.3 {k=E (Fig. 6~8, Table 3-1~3-7. Appendix 281~302)

BEHE T T, 1 mgkg MEBOETHOMETRY 29~36 BITEEEMOME], &
536~42 BIZHREBLBRA 0N SR OREENEICEEREMENRD b,
[RIBE O M CIIARE AT R ORI F OB BT KT BREE & ORI E X b o 723, FHH
Mo 4 B OFENMEL . BRAHMFOFEENEICERREMERRD bk,
Fho, BEEHOM CIIEHOREL FK, &5 29~36 BITEEREMOME . &5 36~42
RIZEERD R AL, BE39ORC 42 HOBRERVCEEHMBTOAERENEZEE
RIEERRD BN,

EIfEHA I Tl | mg/kg B G5B O R CAERAD UTEER A L, MO [BEIE 1~14
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HOFEERCHEOKREBMEICEBEREKESRD bz, k., RBEOEEIXREE
14EKM%ML&@03mM@UT®E5ﬁ;iﬁ%%gﬁﬁuléiﬁﬁwb6ﬂ
o T,

7.4 {88 (Fig. 9~11. Table 4-1~4-7. Appendix 303~324)

1 mg/kg EFHOMH TR 4 BICHFERKENSRD b, ITIXEHROEER
DOMRE L bITHBRMEREICLIEENIRO LN,

2B, 1| mgkg HEHTIIHETERE 32 RV 36 BICABRREESRO LN, —
RERENTHEET 2HREHRB~OEEIIHA NN LD, BEHEL LKL
7o

7.5 RiEE (BKEMNELXEL) (Table 5-1~5-8, Appendix 325~342)
EMEBICOWTIE, EERUVRIERE GEER AN b,
EEEBIZOWTUE, WTFhOREEBIZBWTHOMBH L EREH L OMICEER

REIIRD N0,

7.6 IMRPRE (Table 6-1~6-8, Appendix 343~350)
1) BEHRMKTRRE

1 mg/kg BEHDOMERETIX, 747V ) —F U EOFEREME, #ETREELTEY
fa U RTFZRFUVBRICEERREMRIRO O, T, 1 mgkg BREHORET
FEHRMER D AR ER R RORERCEEREE, /MIBRICAEERSE, M
TIIEHRMERM ARER N EHRORAERBCERLEESIRD N, BELRE
L TEET BB A ONRNWT LD, BEWE L HW L7z, 0.1 mg/kg BERED
BECI/MRENCHE B2 EE., 0.3 mg/kg TS5 OM CRAIF ERGIRE 9 RICH B R{KME
BROONTZN, BREARLEOEERRWI & LBBEHEL L HE L,
2) EEHRETRRE

| mgrkg BEBTIX, T4 7Y ) —F U BIZEERBEERNERELLES b v
RTITAFURRICERREHBRO LN, BEOBRERBREHMT L VEREIZ
Rolz, & DA, Iﬁlﬁiwlﬂﬁf’ﬁfﬂiﬁgﬂ@k WHEEEE, #THmERER CBEEREKIC
FELREE. MTHPERESRICAEREMEIFRD NN, BTIXARKRESRIZ
BEEVRVERELBNTHI L, HMTIHAMKRESERD L ITFEEREOL D
ZTHDZ L LBEATL L HET L,

7.7 MmEEFHRE (Table 7-1~7-8. Appendix 351~358)
1) BEHMKTERRE

1 mg/kg BEHETIL, HECTRBERICFELESHE. BLABRECHAEERIEME, #
T AP ICHERSERCT VT I VZERRIEEIRO biviz, £0Oftl, 1 mgkg &
GHOMETIIALT IZERERBE. IV U ACEBREME, TIERCAELRSHE
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BROONTD, BERELMCTEET IBMBALNRZNZ b, BEMHELLH
rL7z, 03 mg/kg EHOMBETHR AL AT u—LERY VERICEEREIE, #T
AIGHIZEERBME. BMTREIUA LV IZAERKEM, 0.1 mgkg REHOETH Y ¥
LZEBEREE, TREZABECARREKESRD NN, REAELE OBEEN
RN b, BROE & HEF L,

2) EEHIEKTRRE

1 mg/kg BEBEOHEMET AIP RORFRZRZAELBHE,. HTREZABEIFEER
BESRD b, 2B, BETREMCOBERREHMMP LV EEIZ Lo, fHIZHE
BEOMRETA/GHIZFERRME, #TT N UACEEREME, MTY VEEICRE
RIBERRD b2, BETHIBREHBIKTRCEAON T RVWEEHTHS Z
Eh, BB LB LT,

7.8 HBEEE (Table 8-1~8-8. Appendix 359~388)
BEMEKR TRRETIE 03 mgkg BREHOBETHIBOMMIERICEE REME.

1 mg/kg BEBEOMRE CHIBOEN RCHEMNERIZEERBME., HOBRBOES KO
FAREECEFEREEIFEO N, EEHBKTRREICBW TS 1| mg/kg &5
DOHEHE TITAFROMEN R UMM ERICAERBEIBO OGN, 2B, UTOREIW
MBHLOBMCEFEENRBDONER, 5 LIIENEROAORERELTH
D, Bt T 2REBEEABRERE CTHBRDEICER TS L EXONEEB ARV
LML BEHEN LB LT,

BIEHMK THRRE

Jixd : HAIEEORFEREMED 1 mg/kg HEHOMBRIZFED
bz,

Do : X EEOE B RILMED 1 mgkg REFHOMIZRD O
iz,

B g : HXERORERBMEN | mgkg REBHOMIZRD S

v ni,

BIE : EHEEOFBRERMED 1 mg/kg B5BEOMEREIZFRD
b,

it : HXEEOHEREED 1| mgkgBEHIIBOONT
7z,

79  Bl#EFPR (Table 9-1. 9-2. Appendix 389~494)
1) BEHAMETRRE

FFBDREUEH 1 mg/kg TEFEOHE 2 Fli, IRE ORREED | mgkg REFHEDHE 3
BlicH b, R EREORENRDIZ,

ZOf, LTORE MHMBICEFAPA LN, HBEEROREZHER» B
HEOEEEBZ N,
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FEE E&E : BHEESIRE, 0.1 RO 1 mgkg BEHOE 1 HlIZH
bl

B : Pal B 23 ot RBEDHE 1 B, BRILEMSTREEOM 1
L 0.3 mg/kg IREBEOHE 1 FlicH bR,

Jii : RGBS e BREOME 1 i & 0.1 R T00.3 my/kg ¥ 55
DOHEE 1FlicH LT,

= : MR OREREARNSTREEOM 2 flich bz,

it fi : ANEED 0.1 mg/kg B EREOHE 1 FlicH BT,

= PLIRZS 0.1 mg/kg EBD 1 FlicH BTz,

2) @@%Fﬂﬁﬁ‘gTﬁ*ﬁﬁ
(=1 R : RENRHBEEORE 1 fllicA DTz,
R g : B RILRD | mg/kg B EREDOHE 1 FlicH LTz,

7.10 REBHAKFERE (Table 10-1~10-4, Appendix 389~494)
1) HTEHMETRRE
HRMEREIZLD &%x LbNAEABRFRBREVCEIZA LN,

i - : BRI E R PR O OB M2 1| mgkg RE
BEOKE 3 BT, BIRRBEEEN 1| mgkg TEHD
mzmeM2wmaentoﬁw\ﬁ§xm¢%ﬁa
/NEEULME TR AR R AS 0.3 mg/kg BREFEDOHE 3 fl &
1B R TN mg/kg B EREDHET B & M 11 Bz A B,
MEOENOREIIREEITTHY, HTEILIAL L
bz,

= : B IRE OB 1 mg/kg BEBOH 3 FICALN
7

TOM, UTORRAA NN, HEEER CHREBRGFEIERNCBRBERE L
Zzxobhi,
FEHE B : BSOUIRE 2T HNEEA M BBEE, 0.1 XU 1 mg/kg
BERDOE 16 FIRBRIZZhFLARERALNT
&) IAhbhi,

Lok : B DR P AN BER O 1 mg/kg BEBHOBES 15
AT,
B ik : BUXITEELBTRIEESBRHEOM 1 F &

0.3 mg/kg EROHE 1 B (RIRFFICENETNE ZILR
B b EE) 1, BHOUIERE R RS B LS
FREEOMHE 4 B L HE 1 51, 0.3 mg/kg BEBEOHE 1 FIRT
1 mg/kg R EREDHERER 1 FlIZH BT,
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g
Jii
Pefi
A

Rl

IR BR

FE

2) [ERHIRETRRE

B M/NNERES S BEORE 4 Fl LM 1 6.
0.1 mg/kg B E5-BEDORE 3 B LM 1 51, 0.3 mg/kg BE5H
DO 1B R Y1 mg/kg B 5-BEDOMERES 2 HlICH LI,
BRI K B 23 ot FREE O 1 4] & 0.1 X T 0.3 mg/kg #2
EROME 16 BIRBZZLEFRREESA LR
ToMBE) 1T, ERRIRTRIRAR I DD BB O MERE
1BlE 1 mg/kg BEREORE 1 B & 1 3 FlLIZH DT,
R 7o BEAN A ML 25 S FRBE D HE 4 5] & M S 1 OV 1 mg/kg
BREFHORE 15 L 4Bz AR DRI,

B RE OB ERBEOM 2 6] FIREFIZZhE
NRBOBRAREIALNEERE) A biti,
R ) M DZERED 0.1 mg/kg BEBEOME 1 5 (F]
BRERI/NEUE R B DT EIER) ITH BT,

EPTEM RS | mg/kg WEBEOM 1 FI, BERED
BN RBEORE 1 5] & M 2 FIR N1 mg/kg 5D
B2 FlicA BT,

MR NEEDEEDR 0.1 mg/kg REHED 141 (Bl
WCHLRD A DI EER) TH b,

EBRYEREIZLD &%K SNDEEBIFRUCH E T,

JiF Higk

BRI PR O OBEZERAN 1| mgkg BEBHEORE 1
Bz, BERZ Y Y UHEMOKMIGRED 1 mg/kg %
EREOWE 2 BlIcH b, BRI RS 1 R BE
DORE3FI & M4 51,1 mg/kg B E-REDHRES F] & M2 Flic

BREE 72/ N AZEEN | mg/kg BEBHOM 2 HlICA LI,
HECREDOHRN A LN, Bk /NEF LR
DN 1 mgkg BEBEOHEHE 3 FlIcADNT, BE
TP EE 2/ NER OB KA 1 mg/kg #2538
DOHERES S FlICH L, ERFEOEREY & X, EiE
BHORREREMIELR L VIR 2D,

Z O, AT OBTRAA DN, HEBRFER OYSEBARANER» ORBREL

EZzbhiz,
7205

B

BHENRBEEORE | ] (FIREFICHRENRA LN IZEE)
ZH LT,

B ERILED | mg/kg BEBEOHE 1 6] (FRRERIC
BRIGERAON-EE) A LT,
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711  t£E# (Table 11, Appendix 495~498)
HEAMEROBMIIA LT, FHHAHBRKICIINBRLEEREH L OBICEE
ZIIROLNEN 0T,

7.12 XER#E (Table 12, Appendix 499~502) |
FTRTOMAES D TREMEE S BETREXRO LN, REERD L

BAETH A EDOREIL 0.l mghkgBREFHT I ThH o7, LEad> T, REXR,

BRERRUOZBRRIZIIABELEREFHEOBMICAEEITRO b o Tz,

713 SREERUS K- 1RELKEE (Table 13, Appendix 503~506)
IRENY O S IRIRRE T, 2R 21~23 BICEFINIEF ok L, HER, EIRIE.
B, BREK. FRE, BERE, HERBROCHERITITHBHESREHL
DOEICEEBZRRObNah o Tz,
RIRETIZ, WTHhOREMICHLER, WEITBICRERA LN RIoT,

7.14 HERDHME (Table 14, Appendix 507~510)
1 mg/kg HEFHOMEMTHARKEICARREMENRO bhvle, MLITITXEEL
HREBEOHMICABRREITRL ARERE L HONR D272,

715 HEROLEFHE (Table 15, Appendix 511~514)

BRALHEFOECIRITHRETIHFL, 0.1, 03XV 1 mgkg HEHETENEN 5, 4
EOR1FITHY, A% 4 BEFRIZIIHBHEEREH L OBICTEEZIRD LR
ol

7.16 HAER®DKE (Table 16, Appendix 515~518)
1 mg/kg REHOMETHARRUAER 4 HOKEIZFEREESBD LN,
0.3 mg/kg LT OREHTIIXMBHEL OBICEEEZERRO LN o7,

717 HERODOER 4 BHEMR (Table 17, Appendix 519~522)

MIRR DIREIRE 25 0.3 mg/kg W5 BEDOMERES 16L& | mgkg REFEDHE2 FlIzH B
7S, Zy PCRERBETIZEDHLNTEY, TORBEKLLBRNZENLME
FOBEHWT Lz, ZOMOHERICHEEIZADNRI ST,
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8 £

RNVTAFag s TAVED 0 HREE : a—F44 1) , 0.1, 03, KT 1 mgkg
% . Sprague-Dawley &2 SPF 7 v b OREIZIZZZERT 14 BRI R OREHMZE U THKR
HIBET (42 B | MECIZZZECRT 14 B MR OREHIEE N ERSE 28 L TR
FL4BET (4146 B £E5 L, REZEFEROCEMBEZELZRI L, BT,
0 BTN 1 mg/kg EFEZHOWTIT 42 ARG Lok, 14 BEOEESREZ®RIT. B4
ZAb DRI Z R L7,

1) REESEH

WTHOBICBW T HRTEIIERD S, —RIRE, Sl —RREBoBE,
WREmE, BREHREONE. BAHWE,. RREROCHRFTRICIE, HROERET
LB EBIRD NI,

KETIX, | mgkg BREBOEH OB CEREHB T2 O EEHRPITIHT TEHEED
B ROMIHE A bz, £z, EHEFHOMIZBWTHERBRELIRFBO LN,
1 mg/kg ¥ 580 EH O TITREATR G M R ORI FIC I BE & ORI
IR o7, B4 BITERERIDBRA LN,

BEETIE, | mgkgREHOEHOMH CIFA 4 B OBHEREIEELIRVD LI,

MEFRE T, | mgkg REFHOMBETT 1 7Y ) —F U BEOKME, BETIIESE
b ha R T 7RAFVRRIOERIA LI, MKERER~OEEREDNZ, L
MU HIEDZELD LINBRER2TDED L9 BREIXHZ LN T RN Lnb,
TORBIRERbOLEEL LN,

MELERE TiX, 1| mgkg EFHOMHE CRIEZROSEIRBO b, Bl
THREZRECHBRA~OEEIIA NN D, ZOEEBEIRELRLOLE
Z BTz, 1 mgkg BEBHOHETIY AIP OBMENRA L, FB~DOEENR RO,
iz, AHOMETRIZABEDORE, HTT LT IV OEERRD b, FEHEM
El & OBERE 2 bh,

RHERE TR, RSHMKRTEHREICBW T, 0.3 mg/kg RESHOBER O 1 mgkg
BEFOMECIFIBREROESESR® biv, ARMIZKE LD 1 mgkeg REHEDHE 2
Bl H BTz, MBFERE T 0.3 mg/kg LA LD EBEO#ERE C©/NEF LHERFHE AR
KB HNTz, TOXD REIIHERDE ORI EDRBBEROFEL R L
e D 9L EZ LN TWAS, 1 mg/kg B 58O MR CIIFFHIRO R
BHLN FORBABERUVCHEHEIIRB CH =N EBRYERFOEELE I LN,
1 mg/kg # 5RO CIIFMEOEMHERIERA LI, ZOREFRE, LI
WMeEBLXODNE, 72, 1 mgkg BEBOETIIRE OBREEN 3 HIZA LN, M
BRI E OER Ch oz, AEIZT v P TEEMICALNDE LD TH D,
RREELBEPo T, WBRWERS L OBEERRDI:, | mgkg BEFHDOHET
IIRBEEREOKMENRRBO bN2D, HBEFERECHEERAONRP oI b,
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ZORBIBERbDLEEZ LN,

2 BROKRIRIZL Y MO MFFRER VHEOCMKILFRE COBRVITHER
DEEZ R LR ORBFRE THONIZEIXEERT 50, HEROEEIERL
R EPOFMEREOELEEL bR, LA L, MOMBLFERE TIX AIP OEED
BOLI, BIEABEOEMBEIZE VL2V, HEERFRE TN ET LT
FER B EBDOEIREY & L~ EEBEORREBMICECR L VB A DN E,
EE#RRE ORI & L TR /DO S, T INAFEORED
iR, 7V Y UERABOMRBESA DN, Ty hERAWEFREARCENT, B
5HIE & Bt & ORENN L, AEBRMEOEEMENHERIN TS, SEIOME
BHETORMCIIRERTROERE L EBRDEANEE L RIE L RRESHERE SN
Do FIT, /ANEFOMERTFHREIE RS EBEORIREY L e, EEHORTEDMICE
LB L VLS ABNTZZ LIZOWTIL, EIREW) & FEIREM CERIRBOREBH R
BV ENREELTWATRENEZEZON B,

2) SERESMN

HER., REETREL-BE. REBE, BERRUZRIRIEIHEBRDERSOR
BIRDONeh oz, Biz, HEE, SRME. BEK. BFRER. BKRE, E
R, HAERK, BAERKROHLICERDERSOREIRDONT, ZALMF D
RARBICHLEEPROONRNI D5, 1 mgkg ERIZBWT HLEEESIHOR
BRE. BRERUEIEE, BEMOIIEHKER. SR OEEITEIR E OLTHEEE~D
FEIIRWEEZEZ LR,

HAERTIE, 1 mgkg #EFEOMBECHAERR AR 4 A OEEISHEMIDHE B A5
Wiz, SARBIE, A% 4 BARFTARCAEGFRICHERDERECIZELEIRB DO
o,

INODERNPD, "NV TNAR YT HVBORBEREBEICHT 2 EXERIT

MERE L B2 0.1 mg/kg/day, AETEHEABMICH L CiIXM#SRED I XT3 BEEEIT
1 mg/kg/day, REVDIZXTT 5 EBELEEIT 0.3 mg/kg/day & HIlr L7,
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Fig.1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid
Motor activity of male rats (Week 6 of administration)
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Fig.2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid
Motor activity of female rats (Main group, Day 4 of lactation)
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Fig.3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid
Motor activity of female rats (Recovery group, Week 6 of administration)
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Fig.4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid
Motor activity of male rats (Week 2 of recovery)
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Fig.5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid
Motor activity of female rats (Week 2 of recovery)
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Fig.7/ A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid

Body weight changes of female rats (Main group)
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Fig.10 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid

Food consumption of female rats (Main group)
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Table 1-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Clinical signs in male rats (Administration period)
Day of administration
Dose Signs
mg/kg 1-7 8-14 15-21 22-28 29-35 36-42
0 No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 4] 0 4] 0 0 0
0.1 No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 0 0 0 0 0 4]
0.3  No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 0 0 0 [4] 0 0
1 No. of animals 12 12 12 12 12 12
No. of animals with abnormal findings 0 0 0 0 V] 0
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Table 1-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Clinical signs in female rats during the pre-mating period (Main group)

Day of administration

Dose Signs
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No. of animals with abnormal findings 0 0 0 0 0 1] 0 0 [4] 0 0 0 0 0 0
0.1 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No. of animals with abnormal findings 0 0 0 0 0 0 0 0 Q 0 0 0 Q ¢} 0
0.3 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No. of animals with abnormal findings 0 4] 0 0 0 0 0 0 Q 0 0 0 0 0 0
1 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

No. of animals with abnormal findings 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0
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Table 1-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Clinical signs in dams during the gestation period (Main group)
Administration
Dose Signs
ng/kg 0 1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23a)
0 No. of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 10 0
No. of dams with abnormal findings o 6 0 0 0 0 0o o0 0 OO o0 0 ¢ O O O O o0 O O O O
0.1 No. of dams 11 11 11 11 11 1@ 11 11 11 11 11 1t 11 11 11 11 11 11 11 11 11 9 1 0
No. of dams with abnormal findings o o0 60 06 0 0 0 00 o0 0 O 0 O 6 0 0 o0 0 O O O O O
0.3 No. of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 9 1 O
No. of dams with abnormal findings o o 0 0 0 o 0 0 0 0O 0 0 0 O O O O O O 0 O O ©
1 No. of dams 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 4 0
No. of dams with abnormal findings o 0o 0o o0 0 o o ¢ o 0 0 0 O 0 O 0 O O O O O O

a): Day of gestation
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Table 1-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Clinical signs in dams during the lactation period (Main group)

Administration
Dose Signs
mg/kg 0 1 2 3 4a)
4] No. of dams 12 12 12 12 12
No. of dams with abnormal findings 0 0 0 0 0
0.1 No. of dams 11 11 11 11 11
No. of dams with abnormal findings 0 0 0 0 0
0.3 No. of dams 12 12 12 12 i2
No. of dams with abnormal findings 4] 0 0 0 0
1 No. of dams 12 12 12 12 12
No. of dams with abnormal findings 0 0 0 0 0

a): Day of lactation
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Table 1-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Clinical signs in female rats (Recovery group, administration period)
Day of administration
Dose Signs
mg/kg 1-7 8-14 15-21 22-28 29-35 36-42
0 No. of animals 5 5 5 5 5 5
No. of animals with abnormal findings 0 (4] 0 0 0 0
1 No. of animals 5 5 5 5 5 5
No. of animals with abnormal findings 0 0 0 0 (4] 0
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Table 1-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluorcundecanoic acid
Clinical signs in male rats (Recovery period)
Day of recovery
Dose Signs
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 No. of animals 5 5 5 5 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 No. of animals 5 5 5 5 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 ] 0 0 0 0 4] 0 0 0 0 0 0 0
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Table 1-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Clinical signs in female rats (Recovery period)
Day of recovery
Dose Signs
mg/ke 2 3 5 6 7 8 9 10 11 12 13 14
0 No. of animals 5 5 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 Q 0 0 0 Q 0 0 0 0 0 0
1 No. of animals 5 5 5 5 5 5 5 5 5 5 5 5
No. of animals with abnormal findings 0 0 0 0 4} 0 0 0 0 0 0 0
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Table 2-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: home cage observations (Week 1 of administration)
Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 i2




Table 2-2

R-968

A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecancic acid
Detailed clinical signs in male rats: home cage observations (Week 2 of administration)
Dose (mg/kg) 0 a. 0. 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: home cage observations (Week 3 of administration)
Dose (mg/kg) [4] 0.1 0.3 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: home cage observations (Week 4 of administration)
Dose (mg/kg) 0 0.1 0. 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: home cage observations (Week 5 of administration)
Dose (mg/kg) 0 0.1 0. 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: home cage observations (Week 6 of administration)
Dose (mg/kg) 0 0. 0. 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group, Week 1 of administration)
Dose (mg/kg) 0 0. 0. 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 12 12
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Table 2-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group, Week 2 of administration)
Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 12 12 12
Posture
Normal 12 12 12 12
Convulsion
None 12 12 12 12
Abnormal behavior
None 12 12 i2 12
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Table 2-9 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group., Day 1 of gestation)
Dose (mg/kg) 0 0.1 0. 1
Parameter No. of animals 12 i1 12 12
Posture
Normal 12 11 12 12
Convulsion
None 12 i1 12 12
Abnormal behavior
None 12 11 12 12
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Table 2-10 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group, Day 7 of gestation)
Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 11 12 12
Posture
Normal 12 11 12 12
Convulsion
None 12 11 12 12
Abnormal behavior
None 12 11 12 12
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Table 2-11 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanocic acid
Detailed clinical signs in female rats: home cage observations (Main group, Day 14 of gestation)
Dose (mg/kg) 0 0. 0.3 1
Parameter No. of animals 12 11 12 12
Posture
Normal 12 11 12 12
Convulsion
None 12 11 12 12
Abnormal behavior
None 12 11 12 12
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Table 2-12 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
. with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group, Day 20 of gestation)
Dose (mg/kg) 0 0.1 0. 1

Parameter No. of animals 12 11 12 12
Posture

Normal 12 11 12 12
Convulsion

None 12 i1 12 12
Abnormal behavior

None 12 11 12 12
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Table 2-13 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: home cage observations (Main group, Day 4 of lactation)
Dose (mg/kg) 0 0. 0.3 1
Parameter No. of animals 12 i1 12 12
Posture
Normal 12 11 12 12
Convulsion
None 12 11 12 i2
Abnormal behavior
None 12 11 12 12
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Table 2-14 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 1 of administration)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-15 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 2 of administration)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-16 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 3 of administration)

Dose (mg/kg) Y 1
Parameter No. of animals 5 5
Posture
Normal 5 S
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-17 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 4 of administration)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-18 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 5 of administration)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-19 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Recovery group, Week 6 of administration)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-20 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: home cage observations (Week 1 of recovery)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-21 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: home cage observations (Week 2 of recovery)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-22 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations (Week 1 of recovery)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5




R-968

Table 2-23 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: home cage observations {(Week 2 of recovery)

Dose (mg/kg) 0 1
Parameter No. of animals 5 5
Posture
Normal 5 5
Convulsion
None 5 5

Abnormal behavior
None 5 5
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Table 2-24 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 1 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12

Ease of removal from cage

Easy 12 12 12 12
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 10 8 7 10

Soft 2 4 5 2

Reactivity to handling
Easy 12 12 12 12
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Table 2-25 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid ’

Detailed clinical signs in male rats: in-the-hand observations (Week 2 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12

Ease of removal from cage

Easy 11 12 12 12

Some resistance/avoidance 1 0 0 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent . 12 12 12 12
Pupil size

Normal 12 i2 12 12
Salivation '

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 12 8 10 11

Soft 0 4 2 1

Reactivity to handling
Easy
Slightly awkward 0 1 1 0
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Table 2-26 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 3 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 i2 12

Ease of removal from cage

Easy 12 10 12 11

Some resistance/avoidance 0 2 0 1
Fur condition

Normal 12 12 12 12
Skin

Normal 12 i2 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 11 10 12 10

Soft 1 2 0 2

Reactivity to handling
Easy 12 12 12 12
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Table 2-27 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 4 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12

Ease of removal from cage

Easy 11 11 10 11

Some resistance/avoidance 1 1 2 1
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 i2
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 10 12 12 11

Soft 2 0 0 1

Reactivity to handling
Easy
Slightly awkward 1 0 0 0
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Table 2-28 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 5 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12

Ease of removal from cage

Easy 11 12 12 12

Some resistance/avoidance 1 0 0 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 i2
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection .

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None i2 10 12 10

Soft 0 2 0 2
Reactivity to handling

Eas 12 10 12 12

y
Slightly awkward (4] 2 0 0




R-968

Table 2-29 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 6 of administration)

Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 12 12 i2

Ease of removal from cage

Easy 11 11 11 12

Some resistance/avoidance 1 1 1 0
Fur condition

Normal 12 12 12 12
Skin

Normal i2 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 i2
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 11 7 il 12

Soft 1 5 1 0

Reactivity to handling
Easy
Slightly awkward 1 3 1 0
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Table 2-30 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Week 1 of administration)

Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 12 12 12

Ease of removal from cage
Easy 12 10 12 12

Some resistance/avoidance 0 2 0 0
Fur condition

Normal 12 12 12 12
Skin

Normal 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 12 11 11 12

Soft 0 1 1 0

Reactivity to handling
Easy
Slightly awkward 2 2 1 0
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Table 2-31 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Week 2 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12

Ease of removal from cage

Easy 12 12 12 12
Fur condition

Normal 12 12 12 12
Skin

Normal . 12 12 12 12
Secretions-Eye, Nose

Absent 12 12 12 12
Exophthalmos

Absent 12 12 12 12
Palpebral closure

Normal 12 12 12 12
Mucosal membranes

Normal 12 12 12 12
Lacrimation

Normal 12 12 12 12
Piloerection

Absent 12 12 12 12
Pupil size

Normal 12 12 12 12
Salivation

None 12 12 12 12
Abnormal respiration

Absent 12 12 12 12
Vocalization

None 12 12 12 11

Soft 0 0 0 1

Reactivity to handling
Easy 12 12 12 12
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Table 2-32 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 1 of gestation)

Dose {mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12

Ease of removal from cage

Easy 12 11 12 i2
Fur condition

Normal 12 11 12 12
Skin

Normal 12 11 12 12
Secretions-Eye, Nose

Absent 12 11 12 12
Exophthalmos

Absent 12 11 12 12
Palpebral closure

Normal 12 11 12 12
Mucosal membranes

Normal 12 11 12 12
Lacrimation

Normal 12 11 12 12
Piloerection

Absent 12 11 12 12
Pupil size

Normal 12 11 12 12
Salivation

None 12 11 12 12
Abnormal respiration

Absent 12 11 12 i2
Vocalization

None 12 10 12 11

Soft 0 1 0 1

Reactivity to handling
Easy
Slightly awkward 0 1 0 0
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Table 2-33 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 7 of gestation)

Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 11 12 12

Ease of removal from cage

Easy 12 11 12 12
Fur condition

Normal 12 11 12 12
Skin

Normal i2 11 12 12
Secretions-Eye, Nose

Absent 12 11 12 12
Exophthalmos

Absent 12 11 12 12
Palpebral closure

Normal 12 11 12 12
Mucosal membranes

Normal 12 11 12 12
Lacrimation

Normal 12 11 12 12
Piloerection

Absent 12 11 12 12
Pupil size

Normal 12 11 12 12
Salivation

None 12 11 12 12
Abnormal respiration

Absent 12 11 12 12
Vocalization

None 11 10 12 11

Soft 1 1 0 1

Reactivity to handling
Easy
Slightly awkward 1 0 0 0
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Table 2-34 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 14 of gestation)

Dose (mg/kg) 0 0.1 0.3 1
Parameter No. of animals 12 11 12 12

Ease of removal from cage

Easy 12 11 12 12
Fur condition

Normal 12 11 12 12
Skin

Normal 12 11 12 12
Secretions-Eye, Nose

Absent 12 11 12 12
Exophthalmos

Absent 12 11 12 12
Palpebral closure

Normal 12 11 12 12
Mucosal membranes

Normal 12 11 12 12
Lacrimation

Normail 12 11 12 12
Piloerection

Absent 12 11 12 12
Pupil size

Normal 12 11 12 12
Salivation

None 12 11 12 12
Abnormal respiration

Absent 12 11 12 12
Vocalization

None : 12 9 12 11

Soft 0 2 [0} 1

Reactivity to handling
Easy 12 11 12 12
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Table 2-35 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 20 of gestation)

Dose {(mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12

Ease of removal from cage

Easy 12 11 12 12
Fur condition

Normal 12 11 12 12
Skin

Normal 12 11 12 12
Secretions-Eye, Nose

Absent 12 11 12 12
Exophthalmos

Absent 12 11 12 12
Palpebral closure

Normal 12 11 12 12
Mucosal membranes

Normal 12 11 12 12
Lacrimation

Normal 12 11 12 12
Piloerection

Absent 12 11 12 12
Pupil size

Normal 12 11 12 12
Salivation

None 12 11 12 12
Abnormal respiration

Absent 12 11 12 12
Vocalization

None 12 11 12 12

Reactivity to handling
Easy 12 11 12 12
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Table 2-36 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Main group, Day 4 of lactation)

Dose (mg/kg) 4} 0.1 0.3 1

Parameter No. of animals 12 11 12 12

Ease of removal from cage

Easy 12 11 12 12
Fur condition

Normal 12 11 12 12
Skin

Normal 12 11 12 12
Secretions-Eye, Nose

Absent 12 11 12 12
Exophthalmos

Absent 12 11 12 12
Palpebral closure

Normal 12 11 12 12
Mucosal membranes

Normal 12 11 12 12
Lacrimation

Normal 12 11 12 12
Piloerection

Absent 12 11 12 12
Pupil size

Normal 12 11 12 12
Salivation

None 12 11 12 12
Abnormal respiration

Absent 12 11 12 12
Vocalization

None 12 11 12 12

Reactivity to handling
Easy 12 11 12 12
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Table 2-37 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 1 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 : 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 S
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 4 5

Soft 1 0

Reactivity to handling
Easy
Slightly awkward 1 0
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Table 2-38 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 2 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal R 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos ’

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-39 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 3 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy ) 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 3
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-40 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 4 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-41 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 5 of administration)

Dose {(mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Abhsent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 51
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-42 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Recovery group, Week 6 of administration)

Dose (mg/kg) 4] 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 S
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 4

Soft 0 1

Reactivity to handling
Easy 5 5
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Table 2-43 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 1 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation ~

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation _

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 4 5

Soft 1 0

Reactivity to handling
Easy 5 . 5
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Table 2-44 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: in-the-hand observations (Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 3 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-45 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Week 1 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions~-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 S
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 4 5

Soft 1 0

Reactivity to handling
Easy 5 5
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Table 2-48 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: in-the-hand observations (Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5

Ease of removal from cage

Easy 5 5
Fur condition

Normal 5 5
Skin

Normal 5 5
Secretions-Eye, Nose

Absent 5 5
Exophthalmos

Absent 5 5
Palpebral closure

Normal 5 5
Mucosal membranes

Normal 5 5
Lacrimation

Normal 5 5
Piloerection

Absent 5 5
Pupil size

Normal 5 5
Salivation ~

None 5 5
Abnormal respiration

Absent 5 5
Vocalization

None 5 5

Reactivity to handling
Easy 5 5
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Table 2-47 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 1 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

No/minimal location 1 0 0 1

Normal 11 12 12 11
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 4+ 2 3+ 1 4+ 3 3+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 1 0+ 1 0+ 0
Urination

None 11 12 10 10

Small amount 0 0 1 1

Moderate amount 1 0 1 1

No significant difference in any treated groups from control group.
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Table 2-48 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: open field observation (Week 2 of administration)
Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 i2 12 12
Gait

Normal 12 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 3+ 3+ 2 4+ 2 4+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0O 0+ 0 0+
Urination

None 11 12 9 10

Small amount 1 0 2 2

Moderate amount 0 0 1 0

No significant difference in any treated groups from control group.
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Table 2-49 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in male rats: open field observation (Week 3 of administration)
Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None i2 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

No/minimal location 2 0 0 0

Normal 10 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 3+ 5+ 2 4+ 2 4+ 2
Defecation count (Mean+S.D.) 0+ 0+ 0 : 0+ 0 0+ 1
Urination

None 12 12 i0 10

Small amount 0 0 1 2

Moderate amount 0 0 1 0

No significant difference in any treated groups

from control group.
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Table 2-50 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 4 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal ) 12 12 12 i2
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

Normal 12 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 4+ 2 5+ 2 3+ 2 4+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 1 0+ 0 0+ 1
Urination

None 11 12 10 9

Small amount 1 0 2 3

No significant difference in any treated groups from control group.
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Table 2-51 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 5 of administration)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

Normal 12 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 5+ 2 4+ 2 4+ 2 5+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination

None 12 11 10 10

Small amount 0 1 2 2

No significant difference in any treated groups from control group.
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Table 2-52 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 6 of administration)

Dose {(mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

No/minimal location 0 1 0 0

Normal 12 11 12 12
Posture

Normal : 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 3+ 2 5+ 2«D 4+ 1 4+ 3
Defecation count (Mean+S.D.) 0+ 0 0+ 1 0+ 0 0+ 0
Urination

None 12 11 10 10

Small amount 0 0 2 2

Moderate amount 0 1 4] 0

s : p<0.05 (Significant difference from control group)
D : Dunnett's test
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Table 2-53 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: open field observation (Main group, Week 1 of administration)
Dose (mg/kg) 0 0. 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

Normal 12 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 6+ T+ 6+ 3 T+
Defecation count (Mean+S.D.) 0+ O 0+ 0O 0+ 0 0+
Urination

None 12 12 12 11

Small amount 0 0 0 1

No significant difference in any treated groups from control group.
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Table 2-54 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: open field observation (Main group, Week 2 of administration)
Dose (mg/kg) 0 Q. 0.3 1

Parameter No. of animals 12 12 12 12
Arousal

Normal 12 12 12 12
Convulsion

None 12 12 12 12
Abnormal behavior

None 12 12 12 12
Stereotypy

None 12 12 12 12
Gait

Normal 12 12 12 12
Posture

Normal 12 12 12 12
Grooming

None 12 12 12 12
Rearing (Mean+S.D.) 8+ 3 7+ 8+ 2 8+ 3
Defecation count (Mean+S.D.) 0+ 0+ 0+ 0 0+
Urination

None 11 i2 12 12

Small amount 1 0 0 0

No significant difference in any treated groups from control group.
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Table 2-55 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Main group, Day 1 of gestation)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12
Arousal

Normal 12 11 12 12
Convulsion

None 12 11 12 12
Abnormal behavior

None 12 11 12 12
Stereotypy

None 12 11 12 12
Gait

Normal 12 11 12 12
Posture

Normal 12 11 12 12
Grooming

None 12 11 12 12
Rearing (Mean+S.D.) T+ 2 7+ 3 T+ 2 6+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ O 0+ 0 0+ 0
Urination

None 12 10 12 12

Small amount 0 1 0 0

No significant difference in any treated groups from control group.
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Table 2-56 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical sighs in female rats: open field observation (Main group, Day 7 of gestation)
Dose (mg/kg) 0 0.1 0. 1

Parameter No. of animals 12 11 12 12
Arousal

Normal 12 11 12 12
Convulsion

None 12 11 12 12
Abnormal behavior

None 12 11 12 12
Stereotypy

None 12 11 12 12
Gait

Normal 12 11 12 12
Posture

Normal 12 11 12 12
Grooming

None 12 11 12 12
Rearing (Mean+S.D.) T+ T+ 2 8+ 6+
Defecation count (Mean*S.D.) 0+ 0 0+ 0 0+ 0+ 0
Urination

None 12 11 12 12

No significant difference in any treated groups from control group.



R-968

Table 2-57 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: open field observation (Main group, Day 14 of gestation)
Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12
Arousal

Normal 12 11 12 12
Convulsion

None 12 11 12 12
Abnormal behavior

None 12 11 12 12
Stereotypy

None 12 11 12 12
Gait

Normal 12 11 12 12
Posture

Normal 12 i1 12 12
Grooming

None 12 11 12 12
Rearing (Mean+S.D.) 6+ 6+ 2 6+ 5+
Defecation count (Mean+S.D.) 0+ 0+ 0 0+ 0 0+
Urination

None 12 11 12 12

No significant difference in any treated groups from control group.
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Table 2-58 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Main group, Day 20 of gestation)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12
Arousal

Normal 12 11 12 12
Convulsion

None 12 11 12 12
Abnormal behavior

None 12 11 12 12
Stereotypy

None 12 11 12 12
Gait

Normal 12 11 12 12
Posture

Normal 12 11 12 12
Grooming

None : 12 11 12 12
Rearing (Mean+S.D.) T+ 2 6+ 2 6+ 1 5+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Urination

None 12 10 12 12

Small amount 0 1 0 0

No significant difference in any treated groups from control group.
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Table 2-59 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Detailed clinical signs in female rats: open field observation (Main group, Day 4 of lactation)
Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 12 11 12 12
Arousal

Normal 12 11 12 12
Convulsion

None 12 11 12 12
Abnormal behavior

None 12 11 12 12
Stereotypy

None 12 11 12 12
Gait

Normal 12 11 12 12
Posture

Normal 12 11 12 12
Grooming

None 12 11 12 12
Rearing (Mean+S.D.) T+ T+ 2 8+ 2 T+
Defecation count (Mean+S.D.) 0+ 0+ 0 0+ 0 0+
Urination

None 12 11 12 12

No significant difference in any treated groups from control group.
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Table 2-60 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 1 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 8+ 1 8+ 2
Defecation count (Mean+S.D.) 0+ 0O 0+ O
Urination

None 5 5

No significant difference between treated group and control group.



R-968

Table 2-61 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 2 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 153 5
Grooming

None 5 5
Rearing (Mean+S.D.) 10+ 3 8+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0O
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-62 ’ A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 3 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None . 5 5
Rearing (Mean+S.D.) 9+ 2 T+ 4
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-63 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 4 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None : 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 9+ 2 9+ 5
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-64 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 5 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None S 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S5.D.) 11+ 3 8+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-65 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Recovery group, Week 6 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None S 3
Rearing (Mean+S.D.) 10+ 4 10+ 3
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-66 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 1 aof recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Sterectypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 3+ 2 5+ 1
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-67 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in male rats: open field observation (Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 5+ 1 6+ 2
Defecation count (Mean+S.D.) 0+ 0 0+ 0

Urination
None 5 5

No significant difference between treated group and control group.
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Table 2-68 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Week 1 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 9+ 5 7+ 3
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-69 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Detailed clinical signs in female rats: open field observation (Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Arousal

Normal 5 5
Convulsion

None 5 5
Abnormal behavior

None 5 5
Stereotypy

None 5 5
Gait

Normal 5 5
Posture

Normal 5 5
Grooming

None 5 5
Rearing (Mean+S.D.) 9+ 1 9+ 1
Defecation count (Mean+S.D.) 0+ 0 0+ 0
Urination

None 5 5

No significant difference between treated group and control group.
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Table 2-70 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Manipulative test of male rats (Week 6 of administration)

Dose (mg/kg) o] 0.1 0.3 ) 1

Parameter No. of animals 10 5 5 10
Auditory response

Weak 0 0 0 1

Normal ’ 10 5 5 9
Approach response

Normal 10 5 5 10
Touch response

Normal 10 4 5 10

Abnormality fearful/aggressive reaction 0 1 0 0
Tail pinch response

Normal 9 4 5 9

Exaggerate 1 1 0 1
Pupillary reflex

Pass, both 10 5 5 10
Aerial righting reflex
(Total score: Mean+S.D.) 0+ O 0+ 0 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) 83+16 74+23 86+19 72+29

No significant difference in any treated groups from control group.
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Table 2-71 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Manipulative test of female rats (Main group, Day 4 of lactation)

Dose (mg/kg) 0 0.1 0.3 1

Parameter No. of animals 5 5 5 5
Auditory response

Normal 5 5 5 5
Approach response

Normal 5 5 5 5
Touch response

Normal 5 5 5 5
Tail pinch response

Normal 5 5 5 5
Pupillary reflex

Pass, both 5 5 5 5
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0 0+ 0 0+ 0
Landing foot splay (mm: Mean+S5.D.) 50+ 6 41+12 39+ 4 48+ 9

No significant difference in any treated groups from control group.
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Table 2-72 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Manipulative test of female rats (Recovery group, Week 6 of administration)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Auditory response

Normal 5 5
Approach response

Normal 5 5
Touch response

Normal 5 5
Tail pinch response

Normal 5 5
Pupillary reflex

Pass, both 5 S
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) 54+20 43+17

No significant difference between treated group and control group.
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Table 2-73 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Manipulative test of male rats (Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Auditory response

Weak 0 1

Normal 53 4
Approach response

Normal 5 5
Touch response

Normal 5 5
Tail pinch response

Normal 5 5
Pupillary reflex

Pass, both 5 5
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0
Landing foot splay {(mm: Mean+S.D.) 95+18 71+25

No significant difference between treated group and control group.
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Table 2-74 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Manipulative test of female rats {(Week 2 of recovery)

Dose (mg/kg) 0 1

Parameter No. of animals 5 5
Auditory response

Normal 5 5
Approach response

Normal 5 5
Touch response

Normal 5 5
Tail pinch response

Normal 5 5
Pupillary reflex

Pass, both 5 5
Aerial righting reflex
(Total score: Mean+S.D.) 0+ 0 0+ 0
Landing foot splay (mm: Mean+S.D.) 64+22 50+ 9

No significant difference between treated group and control group.
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Table 2-75 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Grip strength of male rats (Week 6 of administration)

Dose Fore limb Hind 1imb
mg/kg g g
0 No. 10 i0
Mean 1207 481

S.D. 175 60

0.1 No. 5 5
Mean 1353 472

S.D. 62 35

0.3 No. 5 5
Mean 1166 523

S.D. 174 67

1 No. 10 10
Mean 1213 453

S.D. 200 104

No significant difference in any treated groups from control group.
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Table 2-76 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Grip strength of female rats (Main group, Day 4 of lactation)

Dose Fore limb Hind 1imb
mg/kg B g
0 No. 5 5
Mean 1082 409

S.D. 106 75

0.1 No. 5 5
Mean 1027 430

S.D. 121 79

0.3 No. 5 5
Mean 1047 441

$.D. 120 39

1 No. 5 5
Mean 1117 463

S.D. 141 115

No significant difference in any treated groups from control group.
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Table 2-77 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Grip strength of female rats (Recovery group, Week 6 of administration)
Dose Fore limb Hind 1imb
mg/keg g g
0 No. 5 5
Mean 801 440
S.D. 192 36
1 No. 5 5
Mean 760 390
S.D. 143 56

No significant difference

between treated group and control group.



R-968

Table 2-78 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Grip strength of male rats (Week 2 of recovery)
Dose Fore limb Hind 1limb
mg/kg g €
0 No. 5 5
Mean 1629 550
S.D. 163 147
1 No. 5 5
Mean 1386+ 506
S.D. 43AT 92

# : p<0.05 (Significant difference from control group)
AT: Aspin-Welch t-test
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Table 2-79 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
' with Perfluoroundecanoic acid

Grip strength of female rats (Week 2 of recovery)

Dose Fore 1limb Hind 1limb
ng/kg g g
0 No. 5 5
Mean 1127 494

S.D. 93 136

1 No. 5 5
Mean 906 == 371

S.D. 113T 50

#% : p<0.01 (Significant difference from control group)
T: Student's t-test
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Table 2-80 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Motor activity of male rats (Week 6 of administration)
Interval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No 10 10 10 10 10 10 10
Mean 429 352 271 221 221 108 1602
S.D. 51 82 95 90 120 89 385
0.1 No. 5 5 5 5 5 5 5
Mean 436 378 301 233 181 82 1611
S.D. 25 47 96 145 84 51 203
0.3 No. 5 5 5 5 5 5 5
Mean 400 314 184 130 110 79 1217
S.D. 47 95 94 90 81 T2 3086
1 No 10 10 10 10 10 10 10
Mean 414 369 243 183 180 80 1470
S.D. 25 40 111 145 111 93 399

No significant

difference in any treated groups from control group.
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Table 2-81 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Motor activity of female rats (Main group, Day 4 of lactation)
Interval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No. 5 5 5 5 5 5 5
Mean 355 118 94 93 35 49 744
S.D. 24 101 100 103 43 74 362
0.1 No. 5 5 5 5 5 5 5
Mean 384 184 105 72 93 82 919
S.D. 68 130 120 61 160 156 533
0.3 No. 5 5 5 5 5 5 5
Mean 356 246 110 83 25 38 858
S.D. 111 37 66 85 24 51 224
1 No. 5 5 5 5 5 5 5
Mean 350 193 116 28 37 46 769
S.D. 65 88 48 23 49 34 133

No significant

difference in any treated groups from control group.
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Table 2-82 A combined repeated-dose/reproductive~-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Motor activity of female rats (Recovery group., Week 6 of administration)
Interval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No 5 5 5 5 5 5 5
Mean 484 399 369 334 261 194 2041
S.D. 25 47 80 43 162 111 226
1 No 5 5 5 5 5 5 5
Mean 464 384 391 369 322 287 2217
S.D. 35 32 62 84 189 170 474

No significant

difference between treated group and control group.
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Table 2-83 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Motor activity of male rats (Week 2 of recovery)
Interval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No 5 5 5 5 5 5 5
Mean 406 294 248 212 207 229 1596
S.D. 51 49 111 152 126 123 501
1 No 5 5 5 5 5 5 5
Mean 345 268 225 229 201 230 1497
S.D. 62 68 116 96 61 74 207

No significant

difference between treated group and control group.
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Table 2-84 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Motor activity of female rats (Week 2 of recovery)
Interval (minutes)
Dose
mg/kg 0-10 10-20 20-30 30-40 40-50 50-60 Total(0-60)
0 No. 5 5 5 5 5 5 5
Mean 431 370 316 325 354 292 2086
S.D. 72 50 69 40 117 178 476
1 No. 5 5 5 5 5 5 5
Mean 374 358 328 286 217 185 1747
S.D. 46 79 83 90 67 156 349

No significant

difference between treated group and control group.
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Table 3-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Body weight of male rats (Administration period)
Day of administration
Dose Gain
mg/kg 4 8 11 15 18 22 25 29 32 36 39 42 1-42
No. 12 12 12 12 i2 12 12 12 12 12 12 12 12 12
0 Mean 393. 409.3 426.2 439.9 458.2 467.1 487.3 499.8 516.5 524.8 541.2 545.8 550. 157.6
S.D. 11. 15.9 18.7 24.2 25.0 27.0 28.4 30.4 31.4 30.4 31.2 35.5 37. 28.7
No. 12 12 12 i2 12 12 12 12 12 12 12 12 12 12
0.1 Mean 393. 411.3 431.9 445.7 462.9 469.3 490.7 502.8 518.8 527.9 542.3 547.8 555. 161.3
S.D. 13. 16.4 20.7 23.4 27.3 28.8 31.3 33.6 34.6 37.8 39.4 40.1 41. 33.0
No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0.3 Mean 393. 408.3 424 4 437.6 452.8 455.8 475.4 487.1 502.2 512.3 524.7 531.9 536. 143.7
S.D. 11. 15.7 20.1 22.5 26.2 26.2 25.9 28.0 27.8 29.8 29.9 29.0 32. 26.9
No. 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1 Mean 393. 411.3 431.1 447.4 466.3 474.9 493.6 505.8 516.5 518.8 522.7 516.7 512. 119.4+
S.D. 15. 18.3 22.2 26.4 29.2 26.7 29.8 30.7 33.5 37.1 38.8 43.7 48. 43.6D
Unit: g

No.: No. of animals
#: p<0.05 (Significant difference from control group)

D: Dunnett's test
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Table 3-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Body weight of female rats during the pre-mating period (Main group)
Day of administration
Dose Gain
mg/kg 4 8 11 15 1-15
No. 12 12 12 12 12 12
0 Mean 239. 244 .3 253.3 259.8 266.0 26.8
S.D. 10. 10.4 10.8 11.1 10.7 7.3
No. 12 12 12 12 12 12
0.1 Mean 238. 243 .4 252.9 258.4 263.9 25.8
S.D. 10. 10.7 10.8 13.7 14.0 9.0
No. 12 12 12 12 12 12
0.3 Mean 236. 245.3 253.8 262.2 268.8 32.2
S.D. 9. 8.7 10.2 11.9 12.0 7.1
No. 12 12 12 12 12 12
1 Mean 237. 243 .4 252.2 258.9 266.4 29.0
S.D. 12. 11.6 12.9 16.0 17.0 8.0
Unit: g

No.: No. of animals
No significant difference in any treated groups from control group.
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Table 3-3 A combined repeated-dose/reproductive~developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Body weight of dams during the gestation period (Main group)

Administration

Dose Gain
mg/kg 0 4 7 11 14 17 20a) 0-20

No. 12 12 i2 12 12 12 12 12
0 Mean 273.8 296.1 307.0 328.9 342.90 374.2 422.8 149.1
S.D. 14.9 16.0 15.5 18.9 18.1 21.2 26.1 14.5

No. 11 11 11 11 11 11 11 11
0.1 Mean 271.6 296.5 307.8 328.9 344.7 378.8 429.1 157.5
S.D. 15.2 14.4 15.0 14.6 15.7 16.7 22.0 21.7

No. 12 12 12 12 12 12 12 12
0.3 Mean 277.4 298.3 310.0 329.4 344.2 381.2 431.5 154.1
S.D. 12.3 12.6 13.9 16.1 16.4 22.3 25.5 17.2

No. 12 12 12 12 12 12 12 12
1 Mean 266.9 285.0 296.3 317.9 331.9 364.0 417.9 151.0
S.D. 18.1 20.1 20.5 20.6 21.7 27.7 33.5 18.4

Unit: g

No.: No. of dams

a): Day of gestation

No significant difference in any treated groups from control group.



Table 3-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Body weight of dams during the lactation period (Main group)

R-968

Administration
Dose Gain
mg/kg 0 4a) 0-4
No. 12 12 12
0 Mean 328.9 338.6 9.7
S.D. 25.5 18.3 14.2
No. 11 11 11
0.1 Mean 320.8 336.9 16.1
S.D. 29.7 24.7 17.2
No. 12 12 12
0.3 Mean 334.6 339.5 4.9
S.D. 20.6 20.8 19.6
No. 12 12 12
1 Mean 334.2 320.4 -13.8+
S.D. 26.2 27.3 23.6D

Unit: g

No.: No. of dams

a): Day of lactation

#: p<0.05 (Significant difference from control group)
D: Dunnett's test



Table 3-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Body weight of female rats during the administration period (Recovery group)

R-968

Day of administration

Dose Gain
mg/kg 1 4 8 11 15 18 22 25 29 32 36 39 42 1-42
No. 5 5 5 5 5 5 5 5 5 15} 5 5 5 5
0 Mean 239.2 246 .4 258.2 267.8 270.8 278.8 285.8 284.8 292.0 292.6 297.6 298.0 306.2 67.0
S.D. 14.9 12.1 17.3 11.5 9.9 17.4 17.0 20.2 21.8 23.3 22.6 19.5 22.6 11.3
No. 5 5 5 5 5 5 5 5 5 5 5 5 5 5
1 Mean 234.2 244 .4 252.8 260.6 268.6 269.8 273.6 275.0 276.4 275.6 274.0 268.2« 265.6%% 31.4#x
S.D. 7.7 8.5 9.0 13.4 11.7 10.8 13.2 13.3 13.2 12.5 13.9 11.6T 11.6T 14.6T
Unit: g

No.: No. of animals
#: p<0.05; =»: p<0.01 (Significant difference from control group)
T: Student’'s t-test



R-968

Table 3-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Body weight of male rats (Recovery period)

Day of recovery

Dose - Gain
mg/kg 1 4 8 11 14 1-14
No. 5 5 5 5 5 5
4] Mean 548.2 549.6 561.0 558.4 569.4 21.2
S.D. 37.5 35.6 32.6 35.3 38.0 4.2
No. 5 5 5 5 5 5
1 Mean 521.0 515.2 511.4 511.6 514.6 ~6.4%x
S.D. 33.6 38.3 39.7 41.5 44 .4 13.6AT
Unit: g

No.: No. of animals
#%: p<0.01 (Significant difference from control group)
AT: Aspin-Welch t-test
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Table 3-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Body weight of female rats during the recovery period (Recovery group)
Day of recovery
Dose Gain
mg/kg 1 4 8 11 14 1-14
No. 5 5 5 5 5 5
0 Mean 303.4 304.6 307.6 310.6 313.8 10.4
S.D. 20.1 24.1 22.5 29.8 28.0 9.1
No. 5 5 5 5 5 5
1 Mean 263 .64« 251 . 6%+ 253.2#s« 251 . 6%% 256.8#+s -6.8#»
S.D. 13.2T 17.0T 18.4T 12.9T 8. 2AT 8.2T
Unit: g

No.: No. of animals

*: p<0.05;

*%

p<0.01 (Significant difference from control group)

T: Student's t-test
AT: Aspin-Welch t-test
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Table 4-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Food consumption of male rats (Administration period)

Day of administration

Dose
mg/kg 1 4 8 11 15 32 36 39 42
No. 12 12 12 12 12 12 12 12 12
0 Mean 30.7 29.2 26.6 26.4 25.86 27.2 26.4 24.8 25.6
S.D. 2.5 3.1 2.7 3.2 2.0 1.3 2.2 2.4 2.5
No. 12 12 12 12 12 12 12 12 12
0.1 Mean 32.5 30.8 27.4 26.5 25.5 26.6 24.6 24.4 25.8
S.D. 1.7 3.7 3.0 2.4 3.0 3.4 2.8 2.9 3.0
No. 12 12 12 12 12 12 12 12 12
0.3 Mean 30.4 30.7 27.2 27.5 24.7 26.8 24.3 24.5 26.0
S.D. 3.1 2.9 2.4 2.7 2.4 2.6 2.0 2.7 3.2
No. 12 12 12 12 12 12 12 i2 12
1 Mean 31.4 30.9 27.8 27.7 26.3 31.0%+ 30.0+ 26.7 28.8
S.D. 2.0 2.6 2.5 3.4 3.0 2.6D 4.5D 3.4 4.5

Unit: g/rat/day

No.: No. of animals

#: p<0.05; ##: p<0.01 (Significant difference from control group)
D: Dunnett’'s test
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Table 4-2 A combined repeated-dose/reproductive~developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Food consumption of female rats during the pre-mating period (Main group)

Day of administration

Dose
mg/kg 1 4 8 11 15
No. 12 12 12 12 12
0 Mean 20.4 19.6 17.8 17.3 16.5
S.D. 1.8 2.6 3.3 2.3 2.8
No. 12 12 12 12 12
0.1 Mean 20.6 19.9 19.2 17.2 16.6
S.D. 2.5 2.8 2.3 3.8 3.2
No. 12 12 12 12 12
0.3 Mean 20.1 20.7 18.4 18.3 17.9
S.D. 3.3 2.1 2.4 2.4 2.9
No. 12 12 12 12 12
1 Mean 19.6 19.0 16.9 17.3 17.5
S.D. 3.8 2.7 3.0 3.0 2.5

Unit: g/rat/day
No.: No. of animals
No significant difference in any treated groups from control group.
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Table 4-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Food consumption of dams during the gestation period (Main group)
Administration
Dose
mg/kg 7 11 14 17 20a)
No. 12 12 12 12 12 12 12
0 Mean 18. 22. 22.4 24.1 22.8 25.4 21.1
S.D. 3. 3. 2.6 3.6 3.8 2.5 4.2
No. 11 11 11 11 11 11 11
0.1 Mean 19. 23. 22.7 24 .4 23.2 26.3 20.4
S.D. 2. 2. 2.4 2.7 3.4 2.5 3.8
No. 12 12 12 12 12 12 12
0.3 Mean 18. 21. 22.9 24.3 23.2 26.8 21.7
S.D. 2. 2. 3.3 3.6 3.8 4.0 2.7
No. 12 12 12 12 12 12 12
1 Mean 16. 21. 19.3 22.3 23.7 27.8 21.4
S.D. 3. 2. 4.9 1.8 2.5 3.5 3.9

Unit: g/rat/day
No.: No. of dams

a): Day of gestation
No significant difference in any treated groups

from control group.
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Table 4-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Food consumption of dams during the lactation period (Main group)

Administration
Dose
mg/kg 2 4a)
No. 12 12
0 Mean 20.8 40.8
S.D. 5.1 4.9
No. 11 11
0.1 Mean 24.0 40.4
S.D. 3.7 10.0
No. 12 12
0.3 Mean 20.0 37.6
S.D. 6.5 7.4
No. 12 12
1 Mean 20.0 30.8#%»
S.D. 5.9 6.1D

Unit: g/rat/day

No.: No. of dams

a): Day of lactation

s«; p<0.01 (Significant difference from control group)
D: Dunnett's test
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Table 4-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Food consumption of female rats during the administration period (Recovery group)

Day of administration

Dose
meg/kg 1 4 8 11 15 32 36 39 42
No. 5 5 5 5 5 5 5 5 5
0 Mean 21.6 20.8 18.0 20.0 17.4 20.4 17.4 15.0 20.2
S.D. 4.0 4.0 3.5 1.9 2.1 4.3 3.2 2.6 3.6
No. 5 5 5 5 5 5 5 5 5
1 Mean 18.2 19.2 17.4 17.8 17.8 19.8 17.4 16.6 16.8
S.D. 2.8 2.4 2.6 3.9 3.0 3.7 3.8 2.7 3.6

Unit: g/rat/day
No.: No. of animals
No significant difference between treated group and control group.
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Table 4-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecancic acid

Food consumption of male rats (Recovery period)

Day of recovery

Dose
mg/kg 1 4 8 11 14
No. 5 5 5 5 5
0 Mean 23.4 30.4 31.4 32.0 32.8
S.D. 2.7 1.9 2.1 2.9 2.2
No. 5 5 5 5 5
1 Mean 25.8 30.0 31.2 32.6 34.8
S.D. 4.5 5.3 4.7 3.0 4

Unit: g/rat/day
No.: No. of animals
No significant difference between treated group and control group.
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Table 4-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Food consumption of female rats during the recovery period (Recovery group)

Day of recovery

Dose
mg/kg 1 4 8 11 14
No. 5 5 5 5 5
0 Mean 14 .4 21.2 21.2 21.8 21.8
S.D. 0.9 2.6 2.2 4.9 2.4
No. 5 5 5 5 5
1 Mean 13.0 15.8 19.4 21.2 21.8
S.D. 4.4 5.5 2.3 3.5 3.8

Unit: g/rat/day
No.: No. of animals
No significant difference between treated group and control group.



R-968

Table 5-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Urinalysis of male rats (Week 6 of administration)
1) 2) 3)
pH Protein Ketone body Glucose
Dose No.
mg/kg .05.56.06.5 7.0 7.5 8.0 8.5 9.0 — 4= 4+ 44 44 A4+ tm o 4 et A+ — 4= 4 4t At b4
0 10 0 0 0 4 1 0 3 2 0 0O 1 6 3 0 0 3 7 0 O 0 10 0 0 0 O 0
0.1 5 0 0 0 1 1 0 1 2 0 0 1 3 1 0 0 0 4 0 0 0 5 0 0 0 O 0
0.3 5 0 0 0 0] 2 0 1 1 1 0 1 4 0 O 4] 1 3 0 O 0 5 0 0 0 O 0
1 10 0 0 0 4 4 1 0 1 0 0O 0 9 1 0 0 1 9 0 O 0 10 0 0 0 O 0
1) <10 mg/dL +- : 10 - 25 mg/dL + : 26 - 85 mg/dL ++ : 86 - 250 mg/dL +++ 251 - 600 mg/dL ++++ >600 mg/dL
2) <5 mg/dL +- : b - 7.5 mg/dL + : 7.6 - 30 mg/dL ++ : 31 - 70 mg/dL a4 71 - 125 mg/dL Py >125 mg/dL
3) <30 mg/dL +- : 30 - 60 mg/dL + 1 61 - 125 mg/dL ++ : 126 - 250 mg/dL +++ 251 - 750 mg/dL ERrare >750 mg/dL
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Table 5-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Urinalysis of male rats (Week 6 of administration)

4) 5) 6) 7)
Occult blood Bilirubin Urobilinogen Color
Dose No.
mg/kg - - + b4 A+ - + ++ 4+t 4 + - + ++ e+t 4 LY Y DY
0 10 7T 3 0 0 O 9 1 0 O 0 6 4 0 O 0 010 O
0.1 5 4 1 0 0 O 5 0 0 O 0 4 1 0 0 0 0 5 0
0.3 5 4 1 0 0 O 5 0 0 0 0 4 1 0 O 0 0O 5 0
1 10 8 1 1 0 O 10 0 0 O 0 8 2 0 O 0 010 0
4) - : <0.03 mg/dL + 0.03 - 0.05 mg/dL + : 0.06 - 0.15 mg/dL ++ : 0.16 - 0.75 mg/dL +++ : >0.75 mg/dL
5) ~ : <0.5 mg/dL 0.5 - 1.5 mg/dL. ++ : 1.6 - 5.0 mg/dL +++ : 5.1 - 10.0 mg/dL ++++ : >10.0 mg/dL

6) +- : <2.0 mg/dL
7) LY : Light yellow

2.0 - 3.5 mg/dL ++ : 3.6 - 7.0 mg/dL +++ : 7.1 - 12.0 mg/dL ++++ : >12.0 mg/dL
Yellow DY : Dark yellow

o+ o+
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Table 5-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Urinalysis of male rats (Week 6 of administration)

URINE SEDIMENT

CRYSTALLIZATION
RBC WBC SEC SREC Cast PS Cco

Dose No.

mg/kg - 4= 4+ 4 - - + 4 4 - 4 + o+ - +- o+ 4+ - 4 + - 4 + o A4 - 4= + o+ A+
0 10 9 1 0 0 O 10 0 0 0 © 010 0 0 O 10 0 0 0 O 10 0 0O 1 8 1 0 O 10 0 0 0 0
0.1 5 5 0 0 0 O 5 0 0 0 O 0 5 0 0 ¢ 5 0 0 0 O 5 0 0 2 1 2 0 0 5 0 0 0 O
0.3 5 5 0 0 0 O 5 0 0 0 O 0 4 1 0 O 5 0 0 0 O 5 0 O 0 5 0 0 0O 5 0 0 0 O
1 10 9 1 0 0 O 10 0 0 0 O 010 0 0 O 10 0 0 0 O 10 0 O 5 5 0 0 0 10 0 0 0 O
SEC : Squamous Epithelial Cell - : Negative

SREC : Small Round Epithelial Cell +- @ Slight

PS . Phosphate Salts + : Mild

(6{¢] : Calcium Oxalate ++ : Moderate

+++ : Severe



R-968

Table 5-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanocic acid

Water intake and urinalysis (Week 6 of administration)

Male

Water Urine Osmolality

Dose No. intake volume
mg/kg mL/24h mL/24h mOsm/kg
0 10 Mean 35 11.6 2025
S.D. 6 2.4 174
0.1 5 Mean 45 11.8 1906
S.D. 21 5.4 276
0.3 S Mean 38 13.3 1987
S.D. 2 2.5 321
1 10 Mean 35 12.6 2309
S.D. 6 5.5 367

No significant difference in any treated groups from control group.
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Table 5-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Urinalysis of male rats (Week 2 of recovery)
1) 2) 3)
pH Protein Ketone body Glucose
Dose No.
mg/kg 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 - =+ +4 4+t 4+ — = 4 A+ et e+ — 4=+ 4 A+t A+
0 5 0 0 0 1 0 1 1 0 2 0 1 3 1 0 2 2 1 0 0 0 5 0 0 0 O 0
1 5 0 0 o] 1 3 1 0 Q 0 0 0 5 0 0 0 1 4 0 0 0 5 0 0 0 O 0
1) - <10 mg/dL +- 1 10 - 25 mg/dL + : 26 - 85 mg/dL ++ 86 - 250 mg/dL A 251 - 600 mg/dL +Ht >600 mg/dL
2) - <5 mg/dL +- : b - 7.5 mg/dL + : 7.6 - 30 mg/dL ++ 31 - 70 mg/dL 4 71 - 125 mg/dL +++4 >125 mg/dL
3) - <30 mg/dL +- 1 30 - 60 mg/dL + : 61 - 125 mg/dL ++ 126 - 250 mg/dL +++ 251 - 750 mg/dL +4+44+ >750 mg/dL



R-968

Table 5-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfiluoroundecanoic acid
Urinalysis of male rats (Week 2 of recovery)
4) 5) 6) 7)
Occult blood Bilirubin Urobilinogen Color
Dose No. ———re
mg/keg - += + +4+ +++ - + o+t e+t e+ - - + 44+ e+ F++ LY Y DY
0 5 4 0 1 0 O 5 0 0 0 0 5 0 0 O 0 5 0
1 5 4 1 0 0 O 5 0 0 0 0 3 2 0 0 0 5 0
4) - <0.03 mg/dL +- 1 0.03 - 0.05 mg/dL + 0.06 - 0.15 mg/dL ++ 0.16 - 0.75 mg/dL +++ >0.75 mg/dL
5) - <0.5 mg/dL + : 0.5 - 1.5 mg/dL ++ 1.6 - 5.0 mg/dL +++ 5.1 - 10.0 mg/dL ++++ >10.0 mg/dL
6) +- : <2.0 mg/dL + : 2.0 - 3.5 mg/dL. ++ : 3.6 - 7.0 mg/dL +++ 7.1 - 12.0 mg/dL ++++ >12.0 mg/dL
7) LY : Light yellow Y : Yellow DY : Dark yellow
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Table 5-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Urinalysis of male rats (Week 2 of recovery)
URINE SEDIMENT
CRYSTALLIZATION
RBC WBC SEC SREC Cast PS co
Dose No.
mg/kg - - + ++ ++4 - +- + 4+ e+ - - + 44+ +++ - 4 + 4+ 4+ - +- + -~ - + 4+ At - o+ + 4+ 4
0 5 4 1 0 0 O 5 0 0 0 0 5 0 0 O 5 0 0 0 O 5 0 0 1 4 0 0 O 5 0 0 0 0
1 5 5 0 0 0 O 5 0 0 0 0 0 5 0 0 0 5 0 0 0 O 5 0 0 1 4 0 0 O 5 0 0 0 0
SEC Squamous Epithelial Cell - Negative
SREC Small Round Epithelial Cell +- ¢ Slight
PS Phosphate Salts + Mild
Co Calcium Oxalate ++ Moderate

+++

Severe
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Table 5-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid :
Water intake and urinalysis (Week 2 of recovery)
Male
Water Urine Osmolality
Dose No. intake volume
mg/kg mL/24h ml/24h mOsm/kg
0 5 Mean 40 14.7 2229
S.D. 10 5.5 474
1 5 Mean 34 10.7 2524
S.D 5 4.3 290

No significant difference between treated group and control group.
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Table 6-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Hematology (Week 6 of administration)

Male
RBC Hb Ht MCV MCH MCHC Reticu- Plate- PT APTT Fibri-
Dose No. locyte let nogen
mg/kg X104/ pL g/dL % fL pe g/dL % X10%/ 1L s s mg/dL
0 5 Mean 830 15.6 43.5 52.5 18.8 35.9 2.0 98.7 14.3 22.0 294
5.D. 40 0.4 1.0 1.8 0.5 0.3 0.3 3.7 1.9 4.1 20
0.1 5 Mean 846 15.7 43.5 51.4 18.6 36.1 1.9 121 .4+%+ 13.7 19.2 273
S.D. 25 0.6 1.6 1.7 0.8 0.5 0.3 5.2D 0.5 1.9 35
0.3 5 Mean 852 15.4 43.1 50.6 18.1 35.8 1.9 109.2 15.4 20.8 283
S.D. 20 0.4 1.2 0.7 0.4 0.5 0.4 8.8 0.9 4.2 31
1 5 Mean 869 15.6 43.5 50.1+ 17.9# 35.8 1.5 111.2+ 14.2 16.6+# 200%»
S.D. 23 0.7 2.2 1.4D 0.4D 0.5 0.4 8.8D 0.5 0.7D 23D

* : p<0.05 ; ## : p<0.01 (Significant difference from control group)
D : Dunnett’'s test



Table 6-2

A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Hematology (Week 6 of administration)

R-968

Male
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10%/x4L)

Dose No.
mg/kg X10*/xL  Lymph. Neut. Eosino. Baso. Mono . LUC Lymph. Neut. Eosino. Baso. Mono . LUC
0 5 Mean 121.2 75.7 19.3 1.3 0.3 2.4 1.0 91.9 23.3 1.6 0.4 2.9 1.2
5.D. 31.4 3.6 3.4 0.4 0.1 0.8 0.3 25.6 6.6 0.5 0.2 0.8 0.5
Q.1 5 Mean 94.8 73.8 20.0 1.6 0.3 3.2 1.2 70.4 18.5 1.4 0.3 3.1 1.1
S.D. 21.1 5.4 6.1 0.6 0.1 1.2 0.6 17.7 5.3 0.4 0.1 1.5 0.6
0.3 5 Mean 127.6 79.4 16.8 1.0 0.3 1.7 0.7 102.5 20.6 1.2 0.4 2.1 0.9
S.D. 35.4 5.5 4.6 0.5 0.1 0.7 0.2 33.0 4.6 0.2 0.2 0.3 0.3
1 5 Mean 129.8 81.3 14.1 1.2 0.4 2.1 1.1 106.6 17.3 1.4 0.5 2.6 1.4
S.D. 23.5 7.2 6.3 0.5 0.1 0.4 0.3 27.5 5.6 0.5 0.1 0.4 0.4

LUC : Large unstained cells

No significant difference in any

treated groups from control group.
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Table 6-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Hematology (Day 4 of lactation)
Female
RBC Hb Ht MCV MCH MCHC Reticu- Plate- PT APTT Fibri-
Dose No. locyte let nogen
mg/kg X10*/ L g/dL % fL rg g/dL % X10%/ 1L S S mg/dL
0 5 Mean 702 13.1 37.0 52.7 18.6 35.4 5.6 159.4 13.1 17.6 335
S.D. 46 1.0 2.7 1.3 0.5 0.6 1.4 27.4 0.7 1.8 53
0.1 5 Mean 680 13.5 38.4 56.7 20.0 35.2 6.7 141.0 12.6 17.5 319
S.D. 67 1.0 1.6 4.5 1.6 1.3 3.1 22.7 0.7 2.4 95
0.3 5 Mean 692 13.5 38.0 55.0 19.5 35.4 5.4 164.8 12.6 17.9 282
S.D. 50 1.1 2.5 1.2 0.6 0.6 1.1 19.6 0.6 2.3 49
1 5 Mean 645 13.2 37.3 58.0# 20.5# 35.3 5.8 161.8 11.8 15.2 228+
S.D. 51 0.8 1.9 3.1D 1.1D 0.3 1.6 30.9 1.5 3.3 42D

# : p<0.05 (Significant difference from control group)

D : Dunnett’'s test
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Table 6-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Hematology (Day 4 of lactation)

Female
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10%°/4L)

Dose No.
mg/kg X10%/#.  Lymph. Neut. Eosino. Baso. Mono. LuC Lymph. Neut. Eosino. Baso. Mono . LUC
0 5 Mean 143.4 62.8 32.9 0.7 0.2 2.1 1.2 89.3 48.1 1.0 0.3 3.0 1.6
S.D. 43.8 2.7 2.6 0.3 0.1 0.8 0.3 24.0 18.4 0.6 0.2 1.2 0.3
0.1 5 Mean 128.7 55.8 39.8 0.8 0.2 2.7 0.9 68.8 54.0 1.0 0.2 3.7 1.0
S.D. 25.4 16.2 16.0 0.9 0.1 1.2 0.3 12.9 31.9 0.9 0.0 2.4 0.2
0.3 ) Mean 151.8 61.5 34.3 0.7 0.2 2.6 0.7# 92.5 52.9 1.1 0.3 3.9 1.1
S.D. 33.5 5.7 6.0 0.4 0.1 0.5 0.2D 17.8 16.7 0.7 0.2 1.4 0.5
1 5 Mean 159.2 64.8 30.2 0.9 0.2 2.8 1.1 102.1 49.0 1.3 0.4 4.5 1.8
S.D. 45.1 10.5 10.1 0.6 0.1 0.7 0.3 30.7 19.8 5 0.2 2.0 0.9

LUC : Large unstained cells
# : p<0.05 (Significant difference from control group)
D : Dunnett's test



R-968

Table 6-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Hematology (Day 14 of recovery)
Male
RBC Hb Ht MCV MCH MCHC Reticu- Plate- PT APTT Fibri-
Dose No. locyte let nogen
mg/kg X104/ 1L g/dL % fL pg g/dL % X10°/ 4L S s mg/dL
0 5 Mean 894 16.0 45.4 50.9 17.9 35.1 1.0 107.8 14.0 20.4 304
S.D. 34 0.4 0.9 1.5 0.3 0.4 0.2 12.4 1.0 1.7 35
1 5 Mean 886 15.3 43.7 49.4 17.3 35.0 1.4 122.7 15.4 17.2+ 245%
S.D. 47 0.9 2.7 1.9 0.7 0.2 0.3 18.6 1.5 2.6T 22T

+« : p<0.05 (Significant difference from control group)

T : Student's t-test
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Table 6-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Hematology (Day 14 of recovery)

Male
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10%/4L)

Dose No.
mg/kg X10?/ul.  Lymph, Neut. Eosino. Baso. Mono. LUC Lymph. Neut. Eosino. Baso. Mono. LUC
0 5 Mean 73.4 79.6 15.4 1.7 0.3 2.4 0.7 59.0 10.7 1.1 0.2 1.7 0.6
S.D. 26.8 6.4 6.7 0.8 0.1 0.4 0.4 24.6 3.9 0.4 0.2 0.5 0.7
1 5 Mean 111.6#» 76.0 18.8 1.5 0.4 2.5 0.8 84.8 21.2 1.6 0.5% 2. Twew 0.9
S.D. 19.5T 7.3 7.3 0.7 0.1 0.4 0.3 17.7 9.8 0.5 0.1T 0.2T 0.2

LUC : Large unstained cells
+ : p<0.05 ; #« : p<0.01 (Significant difference from control group)
T : Student's t-test
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Table 6-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecancic acid
Hematology (Day 14 of recovery)
Female
RBC Hb Ht MCv MCH MCHC Reticu- Plate- PT APTT Fibri-
Dose No. locyte let nogen
mg/ke X10*/pL g/dL % fL pg g/dL % X104/ 1L s s mg/dL
0 5 Mean 830 15.4 42.7 51.4 18.6 36.1 1.2 130.6 11.9 17.9 207
S.D. 30 0.4 0.7 1.4 0.6 0.3 0.2 13.7 0.5 2.3 10
1 5 Mean 846 15.4 42.4 50.1 18.2 36.3 1.1 125.7 12.1 17.0 176
S.D. 56 1.0 2.6 i.2 0.6 0.6 0.8 18.1 0.8 2.9 31

No significant difference between treated

group and control group.
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Table 6-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Hematology (Day 14 of recovery)

Female
WBC Differential leukocyte counts (%) Differential leukocyte counts (X10?/u«L)

Dose No.
mg/kg X10°/#L  Lymph. Neut. Eosino. Baso. Mono. LUC Lymph. Neut. Eosino. Baso. Mono. LUC
0 5 Mean 58.6 72.5 22.1 1.5 0.2 2.4 1.1 42.3 13.0 0.9 0.1 1.5 0.8
S.D. 14.9 4.5 2.7 0.9 0.1 1.3 .7 10.0 3.8 0.4 0.1 1.2 0.6
1 5 Mean 65.1 77.5 16.4+ 1.5 0.4 3.0 1.1 50.6 10.5 1.0 0.3 2.0 0.7
S.D. 13.6 3.7 3.6T 0.6 0.2 0.7 0.4 11.5 1.9 0.6 0.1T7T 0.8 0.3

LUC : Large unstained cells
* : p<0.05 (Significant difference from control group)
T : Student's t-test
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Table 7-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Week 6 of administration)
Male
AST ALT LDH v —GTP AlP T.cho TG PL T.bili- Glucose
Dose No. (GOT) (GPT) rubin
mg/kg 1U/L 1U/L TU/L 1U/L 1U/L mg/dL mg/dL mg/dL mg/dL mg/dL
0 5 Mean 67 31 56 1 427 56 48 g0 0.1 147
S.D. 9 3 16 0 126 14 10 13 0.0 14
0.1 5 Mean 70 32 48 1 461 47 70 82 0.1 145
S.D. 4 3 11 4] 85 8 42 14 0.1 14
0.3 5 Mean 73 34 70 1 514 34%% 41 65 0.0 157
S.D. 17 3 31 0 96 6D 9 9D 0.1 15
1 5 Mean 77 39% 54 1 1021 % 46 46 87 0.1 152
S.D. 6 7D 12 0 179D 11 16 11 0.0 11

* : p<0.05 ; ==
D : Dunnett's test

p<0.

01 (Significant difference from control group)
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Table 7-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Week 6 of administration)
Male
BUN Crea- Na K Cl Ca P TP Albumin A/G
Dose No. tinine
mg/kg mg/dL mg/dL mmol/L mmol/L mmol/L mg/dL mg/dL g/dL g/dL
0 5 Mean 13 0.28 147 4.4 108 10.1 6.8 6.2 2.8 0.80
S.D. 2 0.04 2 0.3 2 0.2 0.7 0.2 0.1 0.07
0.1 5 Mean 14 0.27 146 4.9% 108 10.0 7.0 6.0 2.8 0.86
S.D. 3 0.04 2 0.2D 1 0.3 0.3 0.3 0.1 0.03
0.3 5 Mean 15 0.25 147 4.8 109 10.0 7.1 6.1 2.9 0.93«#
S.D. 1 0.01 1 0.3 1 0.3 0.5 0.1 0.0 0.05D
1 5 Mean 21« 0.27 145 4.6 109 Q.Tw 6.8 5.5%» 2.6» 0.88
S.D. 4D 0.03 1 0.3 3 0.2D 0.5 0.3D 0.1D 0.06
®« : p<0.05 ; w#+ p<0.01 (Significant difference from control group)

D : Dunnett's test



R-968

Table 7-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Day 4 of lactation)
Female
AST ALT LDH v —GTP Al1P T.cho TG PL T.bili- Glucose
Dose No. (GOT) (GPT) rubin
mg/kg 1U/L 1U/L 1U/L 10/L 10/L mg/dL mg/dL mg/dL mg/dL mg/dL
0 5 Mean 84 53 52 1 219 60 54 112 0.1 142
S.D. 21 9 14 0] 72 11 11 13 0.0 22
0.1 5 Mean 92 55 48 1 242 52 38 94 0.1 142
S.D. 12 12 16 Q 42 13 12 18 0.0 17
0.3 5 Mean 86 50 55 1 286 4] # 41 80+ 0.0# 139
S.D. 15 18 21 0 176 13D 18 20D 0.0DT 14
1 5 Mean 81 49 66 1 263 49 60 98 0.0 140
S.D. 12 1 48 0 18 8 25 11 0.1 13

* 1 p<0.05 (Significant difference from control group)
D : Dunnett's test

DT : Dunnett-type rank test
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Table 7-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Day 4 of lactation)
Female
BUN Crea- Na K Ci Ca P TP Albumin A/G
Dose No. tinine
mg/kg mg/dL mg/dL mmol/L mmol/L mmol/L. mg/dL mg/dL g/dL g/dL
0 5 Mean 13 0.31 141 4.6 106 10.3 7.1 6.2 2.8 0.85
S.D. 2 0.02 1 0.5 1 0.2 0.7 0.2 0.2 0.05
0.1 5 Mean 13 0.30 141 4.8 107 10.2 7.5 5.8+ 2.8 0.92
S.D. 4 0.04 2 0.6 2 0.4 0.8 0.3D 0.2 0.05
0.3 5 Mean 16 0.31 143 4.4 108 10.3 7.5 6.0 2.8 0.89
S.D. 3 0.04 1 0.4 2 0.1 0.6 0.1 0.1 0.07
1 5 Mean 194 0.31 142 4.2 108# 10.0 6.9 5.6%% 2.7 0.91
S.D. 2D 0.04 1 0.3 2D 0.3 0.3 0.2D 0.2 0.11
*  p<0.05 ; %+ p<0.01 (Significant difference from control group)

D : Dunnett's test
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Table 7-5 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Day 14 of recovery)
Male
AST ALT LDH v ~GTP Al1P T.cho TG PLL T.bili- Glucose
Dose No. (GOT) {GPT) rubin
mg/kg IU/L 1G/L 1U/L IU/L 1U/L mg/dL mg/dL mg/dL mg/dL mg/dL
Q 5 Mean 62 31 37 1 379 55 52 87 0.1 146
S.D. 9 5 10 0 95 18 17 19 0.0 13
1 5 Mean 73 37 51 1 TOT*# 53 45 92 0.1 148
S.D. 12 5 15 0 152T 13 27 21 0.0 10

T

p<0.01 (Significant difference from control group)
Student’'s t-test
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Table 7-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Day 14 of recovery)
Male
BUN Crea-~ Na K C1 Ca P TP Albumin A/G
Dose No. tinine
mg/kg mg/dL mg/dL mmol/L mmol/L mmol/L mg/dL mg/dL g/dL g/dL
0 5 Mean 17 0.30 145 4.7 107 9.9 6.3 6.3 2.7 0.77
S.D. 2 0.05 1 0.2 1 0.3 0.3 0.1 0.1 0.04
1 5 Mean 23# 0.24 143« 4.6 108 9.5 6.4 5.8 2.8 0.93%#
S.D. 5T 0.05 1T 0.2 1 0.3 0.5 0.5 0.2 0.09T
®* 1 p<0.05 ; #= p<0.01 (Significant difference from control group)

T : Student's t-test
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Table 7-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Blood chemistry (Day 14 of recovery)
Female
AST ALT LDH v —GTP AlP T.cho TG PL T.bili- Glucose
Dose No. (GOT) (GPT) rubin
mg/kg 1U/L 10/L 1U/L 1U/L IU/L mg/dL mg/dL mg/dL mg/dL mg/dL
(4] 5 Mean 59 26 30 1 158 78 28 141 0.1 131
S.D. 4 4 4 1 28 16 11 20 0.0 11
1 5 Mean 68 28 43 2. 289ns 64 20 108+» 0.1 125
S.D. 11 4 12 1 54T 14 3 15T 0.0 13
* I p<0.05 ; *=« p<0.01 (Significant difference from control group)

T : Student’s t-test
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Table 7-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
: with Perfluoroundecanoic acid

Blood chemistry (Day 14 of recovery)

Female
BUN Crea- Na K Cl Ca P TP Albumin A/G
Dose No. tinine
mg/kg mg/dL mg/dL mmol/L mmol/L mmol/L mg/dL mg/dL g/dL g/dL
0 5 Mean 20 0.32 143 4.6 109 10.2 5.9 6.7 3.1 0.87
S.D. 3 0.03 1 0.2 1 0.3 0.7 0.2 0.2 0.04
1 5 Mean 29+« 0.28 143 4.5 112 9.9 6.2 5.8%s 2.9 1.01«
S.D. 7T 0.08 1 0.2 2 0.2 0.4 0.3T 0.3 0.09T

« : p<0.05.; #* : p<0.01 (Significant difference from control group)
T : Student’'s t-test
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Table 8-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Organ weight of male rats (Main group)

Body Brain Thyroid Thymus Heart Liver
Dose weight (R+L)
mg/kg . g g(g/100g BW) mg(mg/100g BW) mg(mg/100g BW) g(g/100g BW) g(g/100g BW)
No. 5 5 5 5 5 S5
0 Mean 524 2.18 22.4 297 1.52 15.12
S.D. 36 0.08 1.8 90 0.10 2.14
No. 5 5 5 5 5 5
Absolute 0.1 Mean 543 2.18 25.7 432 1.50 16.45
S.D. 36 0.09 2.5 173 Q.20 2.06
No. 5 5 5 5 5 5
0.3 Mean 518 2.15 21.1 342 1.51 17.54
S.D. 15 0.08 2.9 106 0.03 0.73
No. 5 5 5 5 5 5
1 Mean 500 2.17 22.3 260 1.38 20.95%+
S.D. 51 0.08 3.5 61 0.17 2.56D
No. 5 5 5 5 5
0 Mean 0.42 4.3 57 0.29 2.88
S.D. 0.03 0.4 19 0.02 0.27
No. S 5 5 5 5
Relative 0.1 Mean 0.40 4.7 79 0.28 3.02
S.D. 0.03 0.4 27 0.04 0.19
No. 5 5 5 5 5
0.3 Mean 0.41 4.1 66 0.29 3.30%»
S.D. 0.01 0.6 21 0.00 0.16D
No. 5 5 5 5 5
1 Mean 0.44 4.5 53 0.28 4.18#%
S.D. 0.05 0.7 16 0.02 0.19D

#%: p<0.01 (Significant difference from control group)
D: Dunnett’s test



R-968

Table 8-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Organ weight of male rats (Main group)

Spleen Kidney Adrenal Body Testis Epididymis

Dose (R+L) (R+L) weight (R+L) {R+L)
mg/kg g(g/100g BW) g(g/100g BW) mg(mg/100g BW) g g(g/100g BW) mg(mg/100g BW)
No. 5 5 5 7 7 7

V] Mean 0.84 3.43 64 533 3.34 1339
S.D. 0.186 0.31 13 36 0.21 84

No. 5 5 5 12 12 12
Absolute 0.1 Mean 0.76 3.44 70 531 3.57 1402
S.D. 0.09 0.38 8 39 0.26 112

No. 5 5 5 12 12 12

0.3 Mean 0.79 3.51 68 511 3.48 1368
S.D. 0.05 0.08 3 29 0.28 199

No. 5 5 5 7 7 7

1 Mean 0.65% 3.40 58 482 2.98 1578
S.D. 0.09D 0.17 9 56 0.86 950

No. 5 5 5 7 7

0 Mean 0.16 0.65 12 0.63 252
S.D. 0.03 0.06 2 0.07 21

No. 5 5 5 12 12
Relative 0.1 Mean 0.14 0.63 13 0.67 265
S.D. 0.01 0.04 1 0.05 25

No. 5 5 5 12 12

0.3 Mean 0.15 0.68 13 0.68 268
S.D. 0.01 0.03 1 0.06 36

No. 5 5 5 7 7

1 Mean 0.13+ 0.68 12 0.62 335
S.D. 0.01D 0.06 1 0.17 220

#: p<0.05 (Significant difference from control group)
D: Dunnett's test
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Table 8-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Organ weight of female rats (Main group)
Body Brain Thyroid Thymus Heart Liver
Dase weight (R+L)
mg/kg g g(g/100g BW) mg(mg/100g BW) mg(mg/100g BW) g(g/100g BW) g(g/100g BW)
No. 5 5 5 5 5 5
0 Mean 313 1.99 17.2 192 1.02 10.56
S.D. 14 0.05 1.8 16 0.08 0.68
No. 5 5 5 5 5 5
Absolute 0.1 Mean 298 1.97 19.2 170 0.96 10.61
S.D. 23 0.08 3.2 102 0.06 0.48
No. 5 5 5 5 5 5
0.3 Mean 304 1.98 17.5 243 0.92 10.556
S.D. 17 0.09 3.0 82 0.04 1.48
No. 5 5 5 5 5 5
1 Mean 303 2.00 16.9 249 0.94 12.76%%
S.D. 23 0.04 0.7 58 0.11 1.00D
No. 5 5 5 5 5
0 Mean 0.64 5.5 61 0.33 3.37
S.D. 0.04 0.8 4 0.03 0.12
No. 5 5 5 5 5
Relative 0.1 Mean 0.66 6.5 56 0.32 3.57
S.D. 0.03 1.1 32 0.01 0.13
No. 5 5 5 5 5]
0.3 Mean 0.65 5.8 79 0.30 3.46
S.D. 0.05 1.1 24 0.01 Q.36
No. 5 5 5 5 5
1 Mean 0.67 5.6 82 0.31 4.21%%
S.D. 0.06 0.6 14 0.02 0.15D

#%: p<0.01 (Significant difference

D: Dunnett's test

from control group)
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Table 8-4 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Organ weight of female rats (Main group)
Spleen Kidney Adrenal
Dose {R+L) (R+L)
mg/keg g(g/100g BW) g(g/100g BW) mg(mg/100g BW)
No. 5 5 5
0 Mean 0.62 2.24 82
S.D. 0.06 0.42 4
No. 5 5 5
Absolute 0.1 Mean 0.65 1.96 84
S.D. 0.16 0.18 10
No. 5 5 5
0.3 Mean 0.65 2.06 89
S.D. 0.10 0.19 14
No. 5 5 5
1 Mean 0.66 2.05 80
S.D. 0.15 0.09 13
No. 5 5 5
0 Mean 0.20 0.72 26
S.D. 0.02 0.14 2
No. 5 5 5
Relative 0.1 Mean 0.22 0.66 28
S.D. 0.05 0.06 5
No. 5 5 5
0.3 Mean 0.22 0.68 30
S.D. 0.02 0.07 5
No. 5 5 5
1 Mean 0.21 0.68 26
S.D. 0.03 0.04 3

No significant difference in any treated groups from control group.



Table 8-5

A combined repeated-dose/reproductive~developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid

Organ weight of male rats (Recovery group)

R-968

Dose No. of
mg/kg animals

Body Brain Thyroid
weight (R+L)
g g(g/100g BW) mg{mg/100g BW)

Thymus

mg(mg/100g BW)

Heart

g(g/100g BW)

Liver

g(g/100g BW)

Absolute 0 5 Mean 531 2.09 23.5 250 1.46 14.19
S.D. 31 0.04 3.8 80 0.17 1.56

1 5 Mean 486 2.14 18.7 251 1.29 19.85#=

S.D. .41 0.13 2.9 67 0.19 3.03T
Relative 0 5 Mean 0.39 4.4 47 0.28 2.67
S.D. 0.03 0.5 17 0.02 0.22

1 5 Mean 0.44+ 3.8 51 0.27 4.07%#

S.D. 0.03T 0.4 11 0.02 0.36T

#: p<0.05; ##: p<0.01 (Significant difference from control group)

T: Student's t-test



R-968

Table 8-6 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Organ weight of male rats (Recovery group)

. Spleen Kidney Adrenal Testis Epididymis

Dose No. of (R+L) (R+L) (R+L) (R+L)

mg/kg animals g(g/100g BW) g(g/100g BW) mg(mg/100g BW) g(g/100g BW) mg(mg/100g BW)

Absolute 0 5 Mean 0.72 3.51 81 3.49 1337
S.D. 0.11 0.31 9 0.26 51

1 5 Mean 0.72 3.32 46« 3.57 1388

S.D. 0.04 0.43 8T 0.35 87

Relative 0 5 Mean 0.14 0.66 12 0.66 252
S.D .02 0.03 2 0.03 11

1 5 Mean 0.15 0.68 9 0.74#= 288

S.D. 0.01 0.04 1 0.07T 34

#: p<0.05 (Significant difference from control group)
T: Student's t-test



Table 8-7 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Organ weight of female rats (Recovery group)

R-968

Body Brain Thyroid Thymus Heart Liver
Dose No. of weight (R+L)
mg/kg animals g g(g/100g BW) mg(mg/100g BW) mg(mg/100g BW) g(g/100g BW) g(g/100g BW)
Absolute 0 5 Mean 292 1.96 17.2 245 0.86 T.22
S.D. 27 0.09 2.7 98 0.05 0.38
1 5 Mean 238#+ 1.86 14.7 147 0.73ws 8.63%
S.D. 8AT Q.06 1.0 59 0.03T 1.04AT
Relative 0 5 Mean 0.68 6.0 85 0.29 2.48
S.D. 0.08 1.0 39 0.02 0.14
1 5 Mean 0.78# 6.2 62 0.31 3.64%+
S.D. 0.02AT 0.3 23 0.01 0.47AT

#«: p<0.05; w»%: p<0.01 (Significant difference from control group)

T: Student's t-test
AT: Aspin-Welch t-test
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Table 8-8 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Organ weight of female rats (Recovery group)

Spleen Kidney Adrenal
Dose No. of (R+L) (R+L)
mg/kg animals g(g/100g BW) g(g/100g BW) mg(mg/100g BW)
Absolute 0 5 Mean 0.49 1.89 70
S.D. 0.05 0.14 8
1 5 Mean 0.43 1.93 49%%
S.D. 0.05 0.17 5T
Relative (o} 5 Mean 0.17 0.64 25
S.D. 0.02 0.02 5
1 5 Mean 0.18 0.81ws 21
S.D. 0.01 0.07AT - 1

«%: p<0.01 (Significant difference from control group)
T: Student's t-test
AT: Aspin-Welch t-test
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Table 9-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Gross pathological findings (Main group)

Organs Sex: M M M F F F F
Dose(mg/kg) : 0 0.1 0.3 1 0 0.1 0.3 1

Findings Number: 7 12 12 7 12 12 12 12
Epididymis

Focus,white 1 1 0 1 - - -
Kidney

Focus,depressed 1 0 0 0 0 0 0 0

Dilatation,pelvic 0 0 1 4} 1 0 0 0
Liver

Large 0 0 0 2 4] 0 0 Q
Lung(bronchus)

Focus,dark red 0 1 1 0 1 0 0 0
Stomach

Focus,dark red 0 0 0 3 2 0 0 o}
Thymus

Small 0 0 0 0 0 1 0 4]
Uterus

Dilatation - - - - [} 1 0 0

- : Not applicable
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Table 9-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Gross pathological findings (Recovery group)

Organs Sex: M M F F

Dose(mg/kg) : 0 1 0 1

Findings Number : 5 5 5 5
Intestine, jejunum

Diverticulum 1 0 0 0

Kidney
Dilatation,pelvic 0
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Table 10-1 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Histopathological findings (Main group)

Organs Sex: M M M M F F F F
. . Dose(mg/kg) : 0 0.1 0 1 0 0.1 0.3 1
Findings Number: 7 12 12 7 12 12 12 12
Adrenal
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Bone+Bone marrow, femoral
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Bone+Bone marrow,sternal
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Cerebellum
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 o] 5 5 0 0 5
Cerebrum
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Epididymis
Number examined 5 1 0 5 - - - -
Not remarkable 4 0 0 4 - - - -
Granuloma,spermatic 1 1 0 1 - - - -
minimal 0 1 0 1 - - - -
mild 1 0 0 0 - - - -
Heart
Number examined 5 0 4] 5 5 0 0 5
Not remarkable 4 0 Q 4 5 0 0 S5
Cardiomyopathy 1 0 0 1 0 0 0 0
minimal 1 0 0 1 0 0 0 0
Intestine,duodenum
Number examined 5 0 ¢} -5 5 Q 0 5
Not remarkable 5 0 0 5 5 0 0 5
Intestine, jejunum
Number examined 5 0 0 5 5 0 0 5
Not .- remarkable 5 0 (4] 5 5 0 0 5
Intestine,ileum
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Intestine,cecum
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Intestine,colon
Number examined 5 0 0 5 5 ¢} 0 5
Not remarkable 5 0 0 5 5 0 0 S5
Intestine,rectum
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Kidney
Number examined 5 0 1 5 5 0 0 5
Not remarkable 1 0 0 4 4 0 0 4
Dilatation,pelvic 0 0 1 0 1 0 0 0
minimal 0 0 1 0 0 0 0 0
moderate 0 0 0 0 1 0 0 0

- : Not applicable



R-968

Table 10-2 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Histopathological findings (Main group)

Organs Sex: M M M M F F F F
Dose(mg/kg): 0 0.1 0.3 1 0 0.1 0.3 1
Findings Number: T 12 12 7 12 12 12 12

Kidney (continued)
Regeneration, tubular
minimal
mild
Liver
Number examined
Not remarkable
Vacuolation,hepatocytic,diffuse
minimal
mild
Necrosis, focal
minimal
Microgranuloma
minimal
Hypertrophy,hepatocytic,central
minimal
mild
moderate
Lung(bronchus)
Number examined
Not remarkable
Hemorrhage, focal
minimal
Accumulation, foamy cell
minimal
Lymph node,mesenteric
Number examined
Not remarkable
Lymph node,submandibular
Number examined
Not remarkable
Parathyroid
Number examined
Not remarkable
Pituitary
Number examined
Not remarkable
Sciatic nerve
Number examined
Not remarkable
Seminal vesicle
Number examined
Not remarkable
Spinal cord, thoracic
Number examined
Not remarkable
Spleen
Number examined
Not remarkable
Hematopoiesis,extramedullary
minimal
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- : Not applicable
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Table 10-3 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Histopathological findings (Main group)

Organs Sex: M M M M F F F F
Dose(mg/kg): 0 0.1 0.3 1 4] 0.1 0.3 1
Findings Number: 7 12 12 7 12 12 12 12
Stomach
Number examined 7 12 12 7 6 0 0 5
Not remarkable 7 12 12 4 4 0 0 S
Erosion,glandular stomach 0 0 0 3 2 0 0 0
minimal 0 0 0 3 2 0 0 0
Testis
Number examined 5 0 0 5 -
Not remarkable 5 4 0 5 - -
Thymus
Number examined 5 0 0 5 5 1 0 5
Not remarkable 5 0 0 5 5 0 0 5
Atrophy, lymphoid 0 0 0 0 4] 1 0 0
mild 0 0 0 0 0 1 0 0
Thyroid
Number examined 5 0 0 5 5 0 0 5
Not remarkable 4 0 0 3 3 0 0 4
Ectopic thymus 0 0 0 0 0 0 0 1
minimal 0 0 (0] 0 0 0 0 1
Cyst,ultimobranchial 1 0 0 2 2 0 0 0
minimal 1 0 0 2 2 0 0 0
Urinary bladder
Number examined 5 0 0 5 5 0 0 5
Not remarkable 5 0 0 5 5 0 0 5
Uterus
Number examined - - - - 5 1 0 5
Not remarkable - - - - 5 0 0 5
Dilatation,lumina - - - - 0 1 0 0
minimal - - - - 0 1 0 0

- : Not applicable
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Table 10-4 - A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Histopathological findings (Recovery group)

Organs Sex: M M F F
Dose(mg/kg): 0 1 0 1
Findings Number : 5 5 5
Intestine, jejunum
Number examined 1 4} 0 0
Diverticulum 1 0 0] 0
minimal 1 0 0 0
Kidney
Number examined 0 0 0 1
Dilatation,pelvic 0 0 0 1
minimal 0 0 0 1
Liver
Number examined 5 5 5 5
Not remarkable 2 0 1 0
Vacuolation,hepatocytic,diffuse 0 1 0 0
minimal 0 1 0 0
Cell infiltration,Glisson's sheath 0 0 0 2
mild 4] 0 0 2
Microgranuloma 3 3 4 4
minimal 3 3 4 2
mild 0 0 0 2
Degeneration, hepatocytic,central 0 3 0 3
minimal 0 3 0 3
Hypertrophy,hepatocytic,central 0 5 0 5
mild 0 3 0 2
moderate 0 2 0 3
Stomach
Number examined 5 S5 0 0
Not remarkable 5 5 0 0
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Table 11 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Estrous cycle in female rats during the pre-mating period (Main group)

Count of estrus Mean duration
Dose No. of of cycles
mg/kg animals 0 1 2 3 4 Mean+S.D. Mean+S.D.
0 12 0 0 0 7 5 3.4+0.5 4.1+0.3
0.1 12 0 0 0 7 5 3.4+0.5 4.0+0.0
0.3 12 0 0 0 5 7 3.6+0.5 4.3+0.4
1 12 0 0 1 8 3 3.2+0.6 4.3+0.5

No significant difference in any treated groups from control group.
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Table 12 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Mating and fertility of animals
Male Female
Days until Copulation Insemination Days until Copulation Fertility
Dose No. of copulation index index No. of copulation index index
mg/kg males Mean+S.D. (%) a) (%) b) females Mean+S.D. (%) a) (%) c¢)
0 i2 2.3+1.3 12/12(100.0) 12/12(100.0) 12 2.3+1.3 12/12(100.0) 12/12(100.0)
0.1 12 2.0+1.2 12/12(100.0) 11/12( 91.7) 12 2.0+1.2 12/12(100.0) 11/12( 91.7)
0.3 12 3.3+1.1 12/12(100.0) 12/12(100.0) 12 3.3+1.1 12/12(100.0) 12/12(100.0)
1 12 2.0+1.2 12/12(100.0) 12/12(100.0) 12 2.0+1.2 12/12(100.0) 12/12(100.0)
a): (No. of copulated animals / No. of mated animals) X 100
b): (No. of males which inseminated females / No. of copulated males) X 100
c): (No. of pregnant animals / No. of copulated females) X 100
No significant difference in any treated groups from control group.
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Table 13 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Delivery data on dams
No. of No. of
No. of females Delivery Gestation No. of implan- Implan- No. of No. of Live birth
Dose pregnant with live index corpora tation tation stillborn liveborn
mg/kg females pups % a) period lutea sites index % b) pups (%)c) pups index % d)
Total 12 12 100.0 190 175 2 167
0 Mean 22.0 15.8 14.6 92.0 ( 1.1) 13.9 98.9
S.D. 0.3 1.9 2.0 5.5 ( 2.6) 2.2 2.6
Total 11 11 100.0 187 172 5 159
0.1 Mean 22.1 17.0 15.6 91.0 ( 2.7) 14.5 97.3
S.D. 0.5 1.9 3.4 15.4 ( 5.3) 3.4 5.3
Total 12 12 100.0 194 180 11 157
0.3 Mean 22.1 16.2 15.0 92.8 ( 6.8) 13.1 93.2
S.D. 0.5 1.9 1.9 6.0 ( 18.2) 3.1 18.2
Total 12 12 100.0 194 184 4 162
1 Mean 21.7 16.2 15.3 94.8 ( 2.1) 13.5 97.9
S.D. 0.2 1.5 1.6 4.4 ( 4.1) 2.2 4.1
a): (No. of females which delivered live pups / No. of pregnant females) X 100
b): (No. of implantation sites / No. of corpora lutea) X 100
c): (No. of stillborn pups / No. of stillborn and liveborn pups) X 100
d): (No. of liveborn pups / No. of stillborn and liveborn pups) X 100
No significant difference in any treated groups from control group.
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Table 14 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanocic acid
External examination of liveborn pups
No. of No. of a) Body weight(g) External b)
Dose No. of Sex ratio abnor-~
mg/kg dams males females Male Female malities(%)c)
Total 85 82 0.51 0
0 12 Mean 7.1 6.8 6.7 6.4 ( 0.0)
S.D. 2.1 2.1 0.3 0.4 ( 0.0)
Total 75 84 0.47 0
. 11 Mean 6.8 7.6 6.7 6.3 ( 0.0)
S.D. 2.5 2.6 0.6 0.6 ( 0.0)
Total 86 71 0.55 0
0. 12 Mean 7.2 5.9 6.4 6.1 ( 0.0)
S.D. 2.1 1.8 0.5 0.6 ( 0.0}
Total 85 77 0.52 0
1 12 Mean 7.1 6.4 5.8%= 5.6%% ( 0.0)
S.D. 1.6 2.6 0.3D 0.2D {( 0.0)
a): No. of males / No. of liveborn pups
b): No. of liveborn pups with external abnormalities
c): (No. of liveborn pups with external abnormalities / No. of liveborn pups) X 100

e

p<0.01 (Significant difference from control group)

D: Dunnett’'s test
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Table 15 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid
Viability index of pups
Viability
No. No. of live pups index on
Dose of day 4 after
mg/kg dams bay 0 Day 4 birth % a)
Total 12 167 164
0 Mean 13.9 13.7 98.5
S.D. 2.2 1.9 2.8
Total 11 159 154
0.1 Mean 14.5 14.0 97.1
S.D. 3.4 3.2 3.3
Total 12 157 153
0.3 Mean 13.1 12.8 97.7
S.D. 3.1 3.1 5.9
Total 12 162 161
1 Mean 13.5 13.4 99.4
S.D. 2.2 2.2 2

a): (No. of live pups on day 4 / No. of liveborn pups on day 0) X 100
No significant difference in any treated groups from control group.



Table 16 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally

with Perfluoroundecanoic acid

Body weight of pups

R-968

Male Female
Dose
mg/kg 0 4 0 4a)
No. 12 12 12 12
(4] Mean 6.7 10.5 6.4 9.9
S.D. 0.3 0.5 0.4 0.6
No. 11 11 11 11
0.1 Mean 6.7 10.1 6.3 9.7
S.D. 0.6 1.8 0.6 1.7
No. 12 12 12 12
0.3 Mean 6.4 10.2 6.1 9.5
S.D. 0.5 1.2 0.6 0.8
No. 12 12 12 12
1 Mean 5.8%s 8.5%s S5.6%% 8.3x»
S.D. 0.3D 0.7DT 0.2D 0.7DT
Unit: g
No.: No. of dams
a): Day after birth
##: p<0.01 (Significant difference from control group)

D: Dunnett's test
DT: Dunnett-type rank test
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Table 17 A combined repeated-dose/reproductive-developmental toxicity study in rats treated orally
with Perfluoroundecanoic acid

Gross pathological findings in pups on day 4 after birth

Dose (mg/kg) 0 0.1 0.3 1
Male

No. of pups examined 83 T4 85 84
No. of pups with abnormal findings 0 0 1 0
Thymic remnant in neck 0 0 1 0

Female
No. of pups examined 81 80 68 77
No. of pups with abnormal findings 0 0 1 2

Thymic remnant in neck 0 0 1 2
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