A Front paw [ controls (n=20)
- M nsP (n=20)
% 501 p=06273 p=0.449 p=0.8882 ‘% 807 p=05267 p=05267
S 40 5
D Q 60"
3 30+ @
Q E
&
3 104 0 207
R® 0 < 0
Swing Brake Propel 9 Brake Propel
€ o, p=0.52 € g, p=05 - =00827 . 4. p=0.
5 24 P 82 53 p=0.637 mgo_ g_10 p=0.0815
£ £ 61 2 601 z
b, o @ Y
< 11 < 41 2 40+ o 5
8 ® 2. 2 201 5
& 2 k3 §
A 0 o 0 » o0 e o
B Hind paw [J controls (n=20)
B nsP (n=20)
S £n. p=0.1287 p=0.4272 p=0.1421 &
2 5077 P P 2 g0 p=0.9687 p=0.9687
© «
5 401 3
() o 60
o 307 @
% 20+ ‘5 407
w5 101 “(e 20+
® 0 > 0
Swing rake Propel o Brake Propel
€ 3. p=0085 E g, p=0576 - =0.7731 — 9, P=0.6278
5’ 34 P E 84 P %80 p > 204 P
s o) £ 6 2 60- T 15
2 2 o L
2 g 41 S 401 104
&M P 21 =201 < s
5 £ § :
n »n 0- » o4 a

BE11. $iTHME. SIBRISKTEE LZnSP708%%0.8 mg/mouseDFNISTHEIR16. 17HEOBALB/cRIETDA
[CRARE DIRS Ule. HEURMFEMAHIC, HTRARECRE. NLRIAV-DOLEESHRFEREL
B (A) BLU#EE (B) OFITHEEFHLLS, nSPREC S DEREDOHITHREENDREILE &Jbﬂ&b‘j?.‘.
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B {1 Controts (n=21)

7] -
3 8 o 20 B nSP (n=21)
2 6 £ 15
© & w 0.4268
— p=U0.
E«E 44 p=0.2225 210
® 2
- o0
5% 2 3 5
3T
el SN .
O s N OOON W NTOOON©
il ol — v
c 1000 3000
g‘ 800 p=0.1209 3 p=0.4921
0 < 2000
- 600 @
& | 2
c 4
g 400 S 1000
% 200 0
N ©OONT O NTOOON T ©
Trials Trials

B212. fEMICIBHRRE. SIRRIEKTHE LIENSP70ERE0.8 mg/mouseDEIA THIREI6. 17HBMBALB/cRlt~
DACERBMREL OIS U, HEURFERABRIC. FROTSv R IA—LAEZIHS 8 ARICOUIE BFDT —
ADSIBREN S8 EMIHAKIEEE (CANBRICERS U, 8ADT — LOKMKIC IR & 14D I0— AN
Ly heBuz. BYIOSEBIDT —LNDEABRBODBRINZ 7~ LEEIRLTAS 2O (FE3R%) (A . —
BASET—AICBUASIZEE (B8R (B) . 8XKDF—LETICHALRL Y MERARZETICELRE
B (3) (C) BLUHBEEE (cm) (D) BRELR., EERESDIVVIBERMEFEREBOBESL

fzo NSPICRBSNIEERNS'S DFORREOFRCBICRELSIHERTNA S 2,
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BESERFAREMIE (CLFWME U IMREBER)
[F /T UTIVORER - WARBERBOBITEES JUEK - RASIEFHIHEE DR
&b MERFEBIROEREICE Y MR
RFRREE

7/ RFUPILOEERRENEFHTIS KU FRIESTE
(f5F - 98F - 24R58) - BRAESHFMICEET SR

WHFREE AIEHE— HPFRAFRFER £HRFIM REDMEARE

HREE

F/RTUTILOKRREIRE(E. BE - BOZNT UEAACIRINEN. BERPRBEREDCLTERES
ANBITS DT ERNPESHNCETNDDHD. AATRICBWNTIE. F/IFTUTILOIIEDLFEADB
ITICHESZRECROIMRENDOHEEZIRE L., EN SR EL TRAFTTOSHEEE L
2o ®TT. RRER [ZHEHNS 2 MiaEA). [ 2 AIEANSHEEMAR]. [IRESREAMNSHE] O3
DDOHATIU—T5HT. FSHERIRBIER EOETBRFERMZIA L. BREEOSEEHELIZ.
EFILERBF/ITUTILE, F./32UH (nano silica particle: nSP). B4+ _/ 8% (sub nano
platinum: snPt). Y2723 _/#R (sub nano Argentum: snAg) ZMHW/z. F£/ZnSP(E. BEX Gk
) ZEEENTED. 70 nm (nSP70). 300 nm (nSP300). 1000 nm (mSP1000) DHIFE
@ nSP ZRAWZ, =5IC, nSP70 (LHBVWTIE. REEKRMEE (nSP70). HILRFZ L E(EER

(nSP70-C). 7= JE{EfF (nSP70-N) SN TWWI&EEEEZRALE,

[ZHEHS 2 ] FTORERQ, BTOESS IUHNRIEEEZRAVREI Uz, £
FROMIMEICHSHEFOBBMNNADOHERRET T /28, nSP70. nSP300. mSP1000 ZIF&ER
TOESEFCRESE,. EMMEHELZ. TOER. nSP70 DIREBERMHCHENTDOH. KT
SNTFEBRP AL KFEMBBFHRELIZ. €T, nSP70 OIZEEHMAZAVETORSE
MAOHFEREMRE OB UE. €DER. nSP70-C TlE FBFORENWMESN (B
L). nSP70-N TIIEFOREIWE NN DIz, F/o. snPt & snAg DIREICBWVTE, 57

3. KEEMOBRECHIDST, FBFIEIAD nSP70 DEENBIRINIZ. RIC. ZEADF
BRI D28, nSP70 (CKDIRENBBINLQVERESZEMAL). nSP70. nSP300. mSP1000
[CDWTHNZIBERC L DRI UIE. TOER. nSP70 DREICHWLTOFH. 1 30%DZHEME
(5 : BRF 30 @ 38)) HFEBRINE. —5. [ 2N SIREIEE] FTOREIC DT,
FERFDEICKDEIRLE 2 R ZRAVWTIRE LD, REORZEFERS ANz, Fz.
[REEREEENNSBIAE | FTOREERFT I D28, BFRE., £ 1 BEALUZHEIY DO ADFEAN
nSP70. nPt. nAg ZEIEIGS L. EFY. FIYIOROBRELEBECREITUIE. EOER. snPt IC
BNWTDFH., EFBBSLUFIYIAORERTHERRENZ. LEORRRRLD. > #/MEH
OFifzREBSHENRE N, HREFTOERBSHRERE(EBRRDIZLEEREOLERHINRESN
Iz

A. TREBER AR EOREBEME. RSO RAR—F—(CLD.
FBEYPFELQLSOETHERE (X, MBRHEEBEP. BIRNICEDAEN, L MUHRICES LTI,
MRRARRRAPYC KDRESNT LS. PIES #BHO LS AR—FG—ORANBETNTWV
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D. HEREWME. INSINUTICKDEAZSIR
TN3eH. F/ITUTIEREOERICLD
ZRMOBEMEEZND. UL, B4 RS
W RWZERITHNS .. BBRWBRADF /T
PILOBATHIRESN., £ESE (FF - BF -
ZAEIR) - BMRESHREDHER/NS., /37
UZIOEZEMRRONBRENERNCKRDHS
ncnd, 22T [HAHNZBPEBELROED
SrEmEnIRT] ZRARICERAL, F/IFUT
IAFBOET S (- / £5ESH) HIRIRTIH
S KU T/ EESHERE OFfiA S 1HtE
RrEkUTz.
B. HiRAGE
1. RRHH

F/RFUPILE. F/2UH (nano silica
particle: nSP). ¥ 73 _/BA%£ (sub nano
platinum: nPt), Y27 J R (sub nano
Argentum: nAg) ZRLVZ. F/ZnSP (&, &R
(") EHENTHD. 70 nm (nSP70). 300
nm (nSP300). 1000 nm (MmSP1000) DHIF
BD nSP HAWLE. &5(C. nSP70 (TBWTIE,
REZREMN (nSP70). HILARFILE(EE
(nSP70-C). 7=/ E{&8F (nSP70-N) =hiz
SREEMEEA.
2. BT OESEAOR BV

11 BERDfEM ICR IO SIEE HEES %=
ERU. BELODRTEMANSHEWET (15
FiE) ZiFHL. BMOC-3 BT 30 DaiSEL.
1 x 10° sperms/mL DFEFICR nSP (100 p
g/mL). snPt (50 ppm). snAg (100 ppm) @
WINh=RE (159). AEERMETHETO
EEMEAORERRFT U,
3. RERL - —EERFRMAZRAVENSP &
BFRBORSCHAT IR

11 ;BREDHEM ICR YO NS L J= R HdE
F%& BMOC-3 HithT 30 HAIHSEL. 1 x 10°
sperms/mL DOFEFIC& nSP (100 ug/mL) %
BREE (15 93) 4B FEEZNOD DNA %& Hoechst 33342
CLDEHL. HERL - —EBRIEME
FV1000-D(OLYMPUS) THEFEaEP & nSP h'E4S
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IIRINENCDODNWTHRET U=,
4.WST-1 ZRAWEBFI FI > RUPBIKEE
FREMEA DB S T

11 BN ICR ¥ AN SEE L IRHE
F% BMOC-3 i5ithT 30 HEiE&EL. 1 x 10°
sperms/mL D¥EFICE nSP (100 pg/mL) %
IREE. 6 B¥RIEIC 500 uM @D WST-1 & 125 uM
@ NADH &350, =5I1Z. 60 534&(C Micro plate
Reader T A405~450 nm OIRSEEZERIFEL.
BFI b2 RUTPRKEEREEANDSE%S
L 15 N relt
5. ko EEEEAWERSARAOR BN

11 Aol ICR Y ADEEAN PMSG

(pregnant mare serum gonadotropin: {F5&
MmEMMRRBAILES) & hCG (human
chorionic gonadotropin: & M E MR R
RILEY) =185 (IBHESRNIE), hCG &5 14
RefAIC. BMSIE DR AEE L D RZHEIN % HRE.
30 BEDRZFEINCH L, 11 BER DM ICR I
ZNSERMUZKHFET (1 x 10° sperms/mL)

ZHNL., BEREDPTSR/IUE ($NZH).
nSP70 (10 pg/mL). snPt (5 ppm). snAg (10
ppm) OWITNOERIESHITRINL., ZHHBIE
CBIFBFI/RFTVUTIDOE =R Uz,
6. EERZEZBVERONBREANDREN
fili

RERER U 11 BEol#E ICR YO X %MA
L RE 24 BRIZ(CINEZ R, IIERIANL
WEERCUERET 1/2RLFa1S5—4%EAL.
BERCNEAORZEIN (2 e IE) ZHE.
30 o 2 #EAAIEA nSP70 (300 pg/mL).
nSP300 (300 pg/mL). mSP1000 (300 p
g/mL) Ziwhl. BROWMBREANOHEERT L
1Ze
7. NN FEARS ZEAVCEEK#EAD
RAE T

REZHER U 11 Bkt ICR YO &R
W, XE 5 BH&ICF=EMWN nSP70 (0.9
mg/mouse). snPt (10 pg/mouse). snAg (10



Hg/mouse) DLW N %ZIS., FTERNDES
EE. RREEBICURE 256 OHERBINSTS
BEZEL. TEANEESEA TS, IFMRINF
BEA%SE (100 yL/mouse) AL, BRE
FOFZEHHIL. EFEB IMFIIRADFIIE
BEiEEICULE,
C. HRFER (READ[CFELHTRBIS)
D. &% ®
1. BFOEBEAOREIT(E
BAICEREEINICHETE. BEEHICLIDTFE
WENSTEZIRBD. DG THINENDE
3. BTOREEH L. BEROPTEHRES
n. KX - BROLDER(C LD EEMENPEE S
nd. EXNIZEBRO—DI(C. FAEELMEIP(C
R|EETNIBFAMENEN S D, BFREMER

*iE, FEERAORNEEZERENSRE =N,

E RS ERICEFIET 391 CD52 ik TH B,
JUEDB 1 X(E, B/ A—-NIEBETHDIE
M. F/IFTUTPILDMEF AT SR
ERERL. BTOESEZEEITIEHEE
aNnd. 22T, BERPOBFCFH/ITUT
WERNL, BTOEMEZEEZETINENIZR
HUTE. DR, nSP300 ¥ mSP1000 (I4EF
OESECEE LM > M. nSP70. snPt,
snAg [IRFFOESMZMAELE (K 1. A, B,
E-H).nSP70 %0 snPt (C L DA FDEEMHAE L.
WEDBEIBRINZN, BLOBFHIEREL
Weo (B1.A GH). —7A. snAgld. ¥&
FOREDHZST ., BEOREEIBREEN,
BF A LA S ENORE BRI (K 1.
H) . 7=, nSP70 DAZEhikZE AV VZETIC KD,
RFREMEDILRFIILFTEIMIDIEICK
ST, BTOREENEE=NE (®1. D). U
E&D, FIRFTUPINCKDBETFOREM(S.
WNFEAMRERNHIT B ETHESND ER
BIniz.
2, HERAL—T—EERRAMRERALENSP &
BFRBOSSCHAT SR

F /T UTINC K BB FOESNEDOHEEN,
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BFEBAOBSICLDIEON, HEADBEIC
KBEDOHWENERIT T D2, FHTFEEED DNA
% Hoechst 33342 (CKDERUHES L —Y—
FEEAMIEEALMRE Uc. €0ORER. nSP70.
nSP70-C. nSP70-N DI ANTICHULT. nSP &
BrE oA HREINIE (K 2) L ELD,
NSP SAEF OIS, MFREMHKCRANS T
FHEEHEESIDIENHES M ERO . NS
BRI BFEEELEF /S UDDIRFRINE
(EN., SERORECHERSZ IBHENRES
nre.
3. WST-1 ZRVERFS b > RUPBIKRE
RBEAOREFH

nSP [CKBIETORMEN . BTFOEGFR(CRE
TRINENERFT T B8, WST-1 ZAEHE
FIZ PO RUVBKRERETZEEC. 7
DEFRADFERERF UM, 1.25x10° 2.5%
10% 5 x 10° sperms/mL DFEFRE X, A450
A0.1M,50.14, FLTO.2FTEMULE. #
Z7T. 5 x 10° sperms/mL OEFIC nSP70.
nSP70-N &R . 6 KFfEED A450 ZE T L
Tz TOFER. A450 (31 0.2 ZRUBTI MO
> RUPBRKEEREEANOEE FHE NG
Motz (B 3). E/=. fidD nSP ([CHEWNTH. A450
[ 0.2 &RrUEE (B 3). /b5, nSP DO
FAOHME, BEEEBEEEEE TN
BTOEFENSRELURWEREENTZ.
4. GAREEERAVCZHBRAORE VM

nSP 1\, AFEPEET IWENEIRT T /28,
TR B DA 2R EERAL. nSP70,
nSP300. mSP1000 SAFEH =AUz ANZE
(CRDERE Uz, XEZBFOBEGE. 2 HzE
ANDEERBEEL Uz, nSP DUBRMHE. BT
DREHBEERENIAL nSP70 ODBRAE(10 p
g/mL)& Uz, LEICHITBEN TOZRERIL,
¥185%Tho/= (K4). nSP70 FEHRIMTS
CET BRI 60%ICRA L. SHEEN
g=anz (B4). —5. nSP300 > mSP1000
TIFETOZHREOK TEAL S GRRINZN, 8]



EHEARTH O (K4). LELD., BFOES
HHBEZEEINBNVESFCHNTHEERESYE (B
FEE) MRIRT B LREETNIE.

5. SBRERMZEZAVCEONMRENDHEEN
{fi

SRR, WY /OB Y KUy OR
GEF) ([CLDBONTHED, COFERAFICK
DBRIBETORACLERYNSFEIND. TC
T, EABICIDIZRMNDOEEERANF I/ TV
FILCBWTEHETINEHZBASHCTSD
1z, 2 HRRHERREN SRR\ DR E Z 1S
([CIRET LTz, BB (CHITIEBIEADOREEEL.
#185%Tdbo/= (K 5). £/=. nSP70. nSP300
Z LT mSP1000 Tl ETORERDIZHRNE
BN, REHERNTH = (B5). Ut
BRELD. nSP (&, FITFRCEADSTHEEAD
BEFREREINAN Sz, TG, BRERICEL
DERMOFEEZERN., F/IFVUTICHBNT
GEATN3 EREENE.
6. ANV FEARSEZE AV EBEKREAD
2]

RESRAMARE (&, BRICEZBETEBRE O
SEFTHL. FENR LRMERECES (B
93, XER 6 BEUBOHIETIAADF I
FUTIDEREE, FRDANDF IIFTUFIL
OBITEVWS DO DEENRESNTWLD, T
nNB5. F/IFTVUPILGIMRAABEEIP %88 L.
JRIRETHBIT. SSCRANDEMEFRIATI
ENNTRIBEENTVD. AR T, BEADORE
ZER/NRICHIR, BREERAOHRLSHEZHS
MCT BT EEBENIC., EIEMRRMDIEARIN
FEABEEZICAL. FENOEANBET /T
FUPIIERELZ, BUBOXRY (BULBZEC
FEBEROAFEANKES) TlE, 17 COEF
BHIUEHEED 2.0 g DIFYIATHI=
(K] 6. A, B). nSP70., snAg (3#1 7 C&#) 9T
HOEFES LUFHEEL 2.0 g DFIT TR
Tholz (B6. A, B)o —F. snPt (&, EFE
H'H9 5 T &RAMERD BRI N, FIYDRDFEY
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HRECDWTE 1.9 g ERMEBRDBRSNE
(6. A, B). 37/2D%5, snPt DFH. FEADE

BENLASUPRIAT I EREENe, ULt

5. BEFTO®EIE. FENDIBFICDOWLTR

HUTHED, KERCBWTHERFEERE LR

HIBDITFTETHD.

E. &im

AR TR PR FELUSHERERAL,

ZRABVCHEONAREAND T /IFTUTI4F

BOEESHICOVWTERBLUER Lz, €C

T, REFXTCHISN TV A EmEN % R

KIRICEARLUZ. €OHER. BTOEHHEDORIE

BREZREI DT/ IFTVU7IVBEOLESMN

ZHIZICRAELE (B 1.8,C,GH. 4. ©6).

Iz, 2 HREAREN SIASRREIIR R T OREBIZ

lCBWTE., EEFDNNUPICIDEREZINE

(E5). —A. BERFOMEIRITHEURE, BFKE

DRRICENTIE snPt (CEBWTDOHEEHNBRS

Nz (8 6). St BFAEMETURE OBIERT

BLUBKRBREMRE ULIFABNFER

SEOERBREMNS - R EORBLCKD, F/

HHEOLNESHZASMNCT B,

F. RRERIAH

ZHEIRL
G. HIRARE
® mMXHAR

AN

(85 - €Dfth)

N
@ FEERN
[S2RSDLE]

AN,
[BRFRRR : & 3 &)

1. /NEFFE, WX, FBILETE. SRiEH.
SRS, ESBEH, BRR. 5B —
Surface charge modification of silica
nanoparticles reduces mouse sperm

%3308 BERDFEMZFE

2010 12 R.

nanotoxicology.,
2FER., ®F,



2. BLAEE, NEFE. RBHX. SEIEE.
SIRE ESBE, IZRR, A58 —: F
T UARAOBHEFIHCKLZYOFF
ADF /BIEER., BEAEFR %8 131 F
=., #f, 2011 3A.

3. MIBHEX. NEFFE, BILBTE. SEER.
HNRE, ESBE, RRR, A&HE—: F
JTVREROABFERBICHESURHED
SHERRIES., BEEFR 5 131 §F
=, F#E, 2011€F 3A.

(EPRFERR : S5 0 #]
N
H. MNEROLE - SRR
U
ot
AN
WmRBHE
MPZERAFRF. RN, NEBEX. B

IFATE, ARG, HFEE. BRARF. B85

57y, ABFF K. SlGiRE. BfRE. BPET.

HER, RERE. THEHL. NHFE.
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(A) (B)

© | (B

() ()

(H)

E1. F/IFUPIUCEIZIBFORE. BBETOEHEF (1 x 108 cells/mL ) AF_/IFUFPILEFRIL
1SHEOBEMEMBEBEMEBCEIOBELRE., (A) EUE, (B) nSP70 (100 pyg/mL) , (C) nSP-N (100
pg/mL) , (D) nSP-C (100 pg/mL) , (E) nSP300 (100 pg/mL) , (F) mSP1000 (100 pg/mL) , (G)
snPt (50 ppm) , (H) snAg (100 ppm) .
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nSP70-plane nSP70-COOH nSP70-NH,

Sperm head
(Hoechst 33342)

nsP
(Red fluorescence)

Merge

®2. nSP70&BEFREBORBS. EBRTOEIET (1 x10°cells/mL) AF /XFUTIVEFIN, EDSHEIC
Hoechst 33342(C & DIEH, ES(C10HE(C4%/(SAULATILT L FTEE. RERL—H—EBRBEMREMAL
nSP(Aex = 350 nm, Aem= 461 nm) &fEFEEABDHoechst 33342 (Aex = 569 nm, Aem= 585 nm) DEBETEERE.
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0.250

0200 ——
P<0.05
0450
] T
5 . P<0.05 1
<C |
0.100 - —

0.050

0.000 - - -
Y
Q & \
& & &
) & &
R $ K o R 8
QO
o +'\« 0’+'\/ N +'»
N Vv

5 x 108 sperms/mL

E3. WST-1ZAVWCHETEEROMIT. EERPOEMETFAF/IF7UTILERI. 6B5REICWST-
1BXUNADHZZN. &5 ([C1ERI#E. EEZERINUVRBLDBECKD T /T UTILERE, WST-10DR
HE (A405) ZRIE. FRFOMNBEMZ, nSP70 (100 pg/mL) ,nSP-N (100 pg/mL) ,nSP-C
(100 pg/mbL) ,nSP300 (100 pg/mL) ,mSP1000 (100 pg/mL) & U7z, P<0.05 vs indicated
sample (ANOVA and tukey's HSD test)

100%

80%

60%

N1 cell

0% |2 cell

20%

Percent stage of development

0% t T T 1
Control nSP70 nSP300 mSP1000

B4. IVF ((kA25E) A\OnSPOREE. AH35E(E. 250 pLOEERPT30ED
FEIEINE1 x 10° sperms/mLOBENEF & 1 >+ 1\—IANTSEBERGSE,
24RO 2N DREZIBRICRIT Uz, /T UTILIE. 51318151
ABHEH UHFN USERIEADEERIRT U, SNFONBRMEL, EEETT
BFOHRENER NI, DIENSPTODBE EB L= (nSP70 (10
pa/mL) ,nSP300 (10 pg/mL) ,mSP1000 (10 pg/mL) ) .

87



100%

80%

60%

40%

20%

Percent stage of development

0% -

(A) 2

10

Number of progeny

body weight (g)

1.92

19 —

1.88 -

B

‘-

Control

nSP70  nSP300  MSPL000
E5. 2 HRMH S EERMAORE(CHITInSPOTE. PERREICKDRIVLIZZIEN
(25BAARARE) Z. 30f/B¥ & L TRRFEDNSPEHEIBMTA~SHIEE. FEIRRIEDIE
BRREZERCNSPOMFEENDEEZRT U,

S Abnormal/Died
£3 Morula/Blastocyst
M2 cell-8 cell

H6. BEEBEANDT /ITUFPINOHE. TRSHEDHEICRYIADFEANIFFIISF
BRHYSACELDNSP70 (0.9 mg/mice) . snPt (10 pg/mice) . snAg (10 pg/mice) D
WINHh eSS, 1ISEBEROEFY (ABIIFYIADEKE (B)ZEBECETLE.
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BEFEBNFARERMEE ((EFMEYXIHREE)
[F /T UTILORER - WARERBOBRITEERS KURK - IRASMEHMBER O
& MEREEIBIROEE(CET DK

HRHKES

I5—VL2BXUOND—RFIFI1-TDS5Y MMIHTS 28 AR
RERRIESSECEIT SR

MRDEE FEMET (BRRERTR2TY-FBFHAFTA S

RES

FI/IRTUTZILDOELMICRT 2MEBRO—IRE LT, OECDTG410 (CHEUTIS—L>BLUD
—R>F /) F1—-T%S5v bC 28 HREIREREIGS UEGAADREIC DWTHME L=, o SD
Sw NC, BE(O—>8. EETEK). C60. PVP-C60. SW-CNT. MW-CNT &3U\(&E PVP-K30
Z 18 6 8fEl, 4 BECOZDBRIES L. —MRIREBORL. ARES KNEEEDHEBZEHRL.
SR ChRRBEZEM U, B3R5 48(CEIRL. MRFHRE., MRELCFHIRE, REE
£, RIBEMREZEmUZ. TOBER. WITNORBEBICBVLWTEREBMEIRSICXZEEX
SN3MEREC IR oz, KEHBROERENS., RRMHFTICBVTIE. 28 BRNDIS—L 253

WEH—IRZF ) Fa2—TORRIGS(CKD. ERNOEELIHFEIROSNBIVNEEZ SN,

A. TRRB®N

FIRTUTILDEZL2M(CRET BEBRO—IR
& UT. OECD{bEMESHREEEN M RS>
410 (CHEHLL., F/RFTUTILEIMES v ~C
28 HEIREREES UIZROEERANDREE(CD
WTEHi LTz, AERER(ICHEII D TARKFICTE
MENTLWIERBRCBNTESNIERKRED
MR LR EFRN D,
B. ARAE
1. BHRMEBLURSHE

WERM B I AR AF K EREFZAFXRSEF
PEHNSREINIEEOEAVE., HKERYE, &
5R&. #HEkER 1 (R,

’BEERTE(E. TiI> TRIRKICTEESNZ
28 HERIERFIHSHBRTHW\WHEX R
EURZ. BB, 9 BEsDIf Wistar 5w MIC
SW-CNT & 3L\ & MW-CNT % 200 pg/200 p
L/body/day T. C60 3L\ & PVP-C60 % 10
mg/200 plL/body/day T. &ZN<i. 28 HRE
RIEREIHS UIZiER TH D, Wistar S w hDFE
9{KE%Z 200 g LU TETE I D &, SW-CNT &

89

2ULME MW-CNT (& 1 mg/kg. C60 HBUL\(&
PVP-C60 (& 50 mg/kg W FFRFEDREE &
2B, Flz. I/EEEEY > M3 x 3 cm)DX
TEEEBREL. 2mL/kg £UE(E 1),

WERMEORARE. BERREZS Y —
US-600T (MRt BAAFHERUERR) Z LT, K
A F(CT 200 pA. 5 R L CRHRARLUE
BICES (RS ICAVE.

K5, b, 2R, HBELEMEELTR
ERCIRINENTZIBEDE M ERT T BEHI(C
HEB(CPAZERGMT LIz (BRI%5). 3x3cm DU >
NMAECHEMEZE T L%, FECU> Mis
THY = AGERIRMED 1 )LL) ZF L. TSR
Fyv OISy TmENTHERE Uz, €DLEICH
BIA—L)\y MBS EDE)ZE5E. BE
Uiz

K5EE(E 1 3 6 B, 38 5 3(X. BI3AE)
EUT, i#(@d3%5 29 B(I&59H =15 1 H).
l#(F1%5 30 HICAREILE, B0, HE5ERRT
#(C(E, BRI ERERMEOEA (J—2ihdb
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E1 B

. & 50 ik BHE RE  RSER §ES
(mg/kg)  (w/vk)  (mL/ke) 3 i3
M01001~ Fo01001~
ogis g T 0 0 2
M01005 F01005
M02001~ F02001~
*HREE-2 TR K 0 0 2
. 5 F02005
C60 ) M03001~ F03001~
3 (Ful ) a—ih 1 0.05 2
ullerene, M03005 F03005
PVP-C50 M04001~ F04001~
4 (Polyvinylpyrrolidone= HEHRA 50 2.5 2
fullerene complex) M04005 F04005
SW-CNT M05001~ F05001~
5 (Single—walled Carbon a— 1 0.05 2
nanotube) M05005 F05005
MW-CNT ) MO6001 ~ F06001~
6 (Multi-walled Carbon a— 1 0.05 2
nanotube) M06005 F06005
PVP-K30 . _ _ M0O7001~ F07001~
7 (Polyvinylpyrrolidone K30)  (EATFIA 50 2.5 2
yvinylpyrrolidone K30. M07005 F07005
* JERFOEE S LIAGRIOR S RRER ML,
R —RRE &)
Table 1. General conditions of male rats in the repeated dosc toxicity study of by for 28 days
Group "Number of males Days of administation
and gencral conditions ' 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17 18 19 20 21 23 25 24 25 26 27 38 29
Comn ofl (control 1) Number of males S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 £ 3 5 5 5 5
Goneral appearance, No abnormality 109 10 10 5 5 10 10 10 10 10 5 5 10 16 10 10 10 S 5 10 10 10 10 10 5 5 10 10 5
Skin, crust formation by taping (exeept ex ae) 0 0 © 0 ©0 © 0 0 0 0 6 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0
Distilled waer (control 2)  Number of males 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 5 5 5 5 5 5 5 5 5
General appearance. No abnormaliry 1010 10 5 5 10 10 10 10 10 5 5 10 10 10 10 10 5 5 9 &8 8 8 & 4 4 B B 4
Skin, orust formation by laping (exceptexposwrearsa) 0 0 0 0 0 0 0 0 0 0 0 0 06 @ 0 0 0 © o0 1 2 2 2 2 1 1 2 2 1
Teo Number of males 5 s 5 35 5 5 5 35 3 5 5 5 5 5 5 5 5 5 35 5 5 %5 5 35 35 5 5 35 3
General appearance, No abnormality 10090 10 5 5 10 10 10 10 10 5 5 10 10 10 10 10 S 5 10 10 10 10 10 5 5 10 10 5
Skin, crusi formation by taping (exccpiexposurcarcs) 0 0 0 0 0 0 6 0 0 0 © 0 6 0 0 0 ¢ 0 0 0 O O O O 0 O 0 0 O
PVP-C60 Number of maies 5 5 5 5 5 5 5 5 35 5 5 5 5 5 5 5 8§ 5 5 5 85 5 5 5 5 5 5 5.5
General appearance, No sbnormality 1010 10 5 5 10 10 10 10 10 5 5 10 10 16 10 9 4 4 9 § & 10 10 5 5 1o 10 5
Skin, crust formation by taping (exceptexposureares) 0 0 0 0 _0 0 0 0 0 0 0 0 0 0o 0 0 1 1 1 1 _2 2 0 0 0 0 0 0 0
SWINT Number of malcs 5 5 5 ¢ 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Gemeral appearance. No sbromality 010 30 5 S 10 10 10 16 10 S S 10 10 10 10 8 3 3 10 10 10 10 10 5 5 10 10 5
Skin, crus! formation by taping (cxceptcxposurearet) 0 0 0 6 0 0 0 0 0 © © 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0 0 0
MW-CNT Number of males S 5 5 5 5 5 35 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5.5 5 5 5 5 5
General appearance. No abnormality 1010 10 5 5 10 10 10 10 10 S 5 10 10 10 10 9 4 4 10 10 10 10 10 5 5 10 10 5
Skin, crust formaion by taping (exceptexposureares) 0 00 0 0 0 © 0 0 0 0 _0 0 0 0 1 1L _1 0 0 0 0 0 0 0 0 0 0
FVP-K30 Nmber of males S 5 5 5 35 5 5 5 5 5 5 35 5 5 35 5 5 5 5 5 5 5 S5 5 5 5 5 5 5
General sppearance, No abnormality 10 10 10 S S 10 10 10 10 10 5 5 10 10 10 10 10 5 S 10 10 10 16 10 5 5 10 10 S
Skin. crust formation by taping (exceptexposwrearca) 0 0 0 0 0 0 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O 0 0 0 0 0
a) Numerals represent the total number of animals showing clinical sighs a pre- and post observations.
K2 —MRE ()
Table 2. General conditions of female rats in the repeated dose toxicity study of ials by for 28 days
Group Number of Females Days of adminisiration
and general conditions T_2 3 4 5 6 7 ® 9 10 1l iz 13 14 15 16 17 18 19 20 21 22 23 34 233 3 27 38 39 _30
‘Com oil (control 1) “Number of females 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5.5
General appearance, No abrormality 1010 16 5 5 10 10 10 10 10 5 5 10 10 10 10 9 4 ¢ 7 & & 10 10 5 S 10 10 10 5
Skin, crust formarion by taping (except exposure area) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 I 3 42 00 06000 0 0
General o Hem, from the wound 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0
Distilled water {control 2)  Number of famales 55 5 5 5 5 5 5 5 5 5 S5 5 5 5 5 S5 5 5 5 5 5 5 5 5 5 5 5 5.5
General appearance, No abnormality 1010 10 5 5 10 10 10 1© 10 5 5 10 10 10 10 9 4 4 10 10 8 10 10 § 5 10 10 10
Skin, crust formation by taping (except exposure area) ¢ 06 0 0 0 0 0 0 0 0 0 6 0 0 0 6 1 1 1 006 2 006 0000 0 0
General appearance. Hemorrhage from the wound 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T60 Nummber of famales 5 5 5 5 5 5 5 5 5 5 5 § 5 5 5 5 5 5 5 5 5 5 5 35 5 5 5 35 5 5
Qenoral appearance, No abnermality 1010 10 5 5 10 10 16 10 10 5 5 10 10 10 10 7 2 2 7 6 6 10 10 5 5 10 10 10 5
Skin, crust formation by taping (cxcepl cxposure area) 00 0 0 0 0 0 ¢ 0 ¢ 0 0 0 0 0 0 3 3 3 3 4 4 00 0 0 06 0 0 0
Geners! appearance, Hemorrhage from the wound ¢ 0 0 0 0 0 0 @ 0 0 0 0 0 0 0 0 0 0 0 0 0 06 06 0 0 0 0 0 0 0
PVP-C60 Ruariber of females 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 5 5 5 5 5 5 5 5 5 5 5.5
General appearance, No abnormality 1010 10 S 5 10 10 10 10 10 5 5 10 20 10 10 8 3 3 8 & 6 9 10 5 5 10 10 10 §
Skin, crust formation by taping {€xcep! cxposire area) ¢ 0 0 0 6 0 0 06 0 0 0 0 © 00 0 2 2 2 2 2 41 00 0 0 0 0 0
Genernl from the wound ¢ 0 0 0 0 0 0 0_0 0 0 0 0 0 0 0 0 © 0 0 © 0 0 0 0 0 0 0 0 0
SWCNT Number of females S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S5 35 5 5 5 5 5
General appearance, No abnormality 10010010 5 5 10 10 10 10 10 5 5 i0 10 10 106 9 4 4 9 8 8 8 8 4 4 10 10 10 5
Skin, crust formation by 1aping (except exposure arca) © 0 0 00 ¢ 0 000 0 0 0 00 0 1 1 L 1 22 22112000 0
General o ce, Hemorrhage from the wound © 0 0 0 0 0 0 0 0 0 ©0 0O 0 0 0 0 0 © 0 0 0 0 0 0 © 0 0 0 0 9
MW-CNT "Number of females S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 5 5 5 85 5 5 5 5 5 5 3
General appearance, No abnarmality 010 10 5 5 10 10 10 10 10 S 5 10 10 10 10 8 3 3 9 9 10 9 % 4 4 10 10 10 5
Skin, crust formation by taping (except exposure area) 0 0 0 0 0 0 0 0 0 0 0 0 06 0 ¢ 0 2 2 2 L 1 6 1 1 1 1 020 0 0
General appearance, Hemorrhiage from the wound 0 0 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 © 0 0 © 0 0 0 6 0 0 0 0 0
FVP-K30 Number of femalcs. S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 5.5 3
Genernl appearance, No abnormality 1010 1005 5 10 10 10 10 10 S 5 10 10 10 10 7 2 2 10 10 10 10 5 4 4 10 10 0 5
Skin, crust formation by taping (exeept cxposure arca) 0 0 0 0 0 0 0 00 0 0 0 0 00 0 3 3 3 000 0 1 1 1 020 0 0
General appearance, Hemorrhage from the wound € 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 00 0 0 00 00 0 O

&) Numerals nepresent the tolal numbez of animals showing clinical sighs al pre- and posi observations,
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Table 3 . Body weights of male rats in the repeated dose toxicity study of ials by s for 28 days
Group Corn oil (control 1) Dislilled water (control 2) €60 PVP-C60 SW-CNT MW-CNT PVP-K30
Number of males 5 5 5 5 5 S 5
Days of administration
1 1984 = 64 1920 + 44 1965 £ 635 1992 = 39 1977 £ 59 1926 =+ 6.0 1943 = 69
8 2462 124 2418 = 38 2498 £ 97 2499 = 7.0 2489 = 142 2450 £+ 87 2477 £ 144
15 2877 & 187 2938 = 100 3022 £ 145 2932 = 204 2943 + 232 2951 £ 120 2952 % 123
22 3249 = 221 3379 = 171 340 £ 194 3308 * 275 3383 = 279 3364 + 183 3337 £ 189
28 3527 & 257 3673 = 236 3706 = 27.7 3577 341 3669 + 344 3646 + 219 3636 £ 235
Fach value shows mean () + S.D.
x4 (SE¥I (H)
Table 4 . Body weights of female rats in the repeated dose toxicity study of ials by us for 28 days
Group Com oil (vontrol 1) Distilled water (control 2) C60 PVP-C60 SW-CNT MW-CNT PVP-K30
Number of females 5 5 5 5 S 5 5
Days of administration
1 1513 £ S 1575 = 79 1596 = 71 151.7 ¢ 9.1 1522 £ 62 1511 £ 67 1533 £+ 88
] 1736 = 131 1764 £ 74 1822 = 76 1685 = 143 1710 = 98 1775 £ 66 1726 = 151
i5 1913 = 214 1912 £ 77 1987 = 107 1828 = 146 1885 = 97 1975 £ 95 1957 £ 155
22 2041 = 221 2088 = 90 2183 = 183 196.0 + 202 1989 + 137 2165 £ 99 2120 & 179
28 2198 + 259 2212 = 112 2329 + 198 2070 £ 222 2131 £ 116 2324 90 2258 £ 199
Each value shows mean () £ S.D
5 ARG
Table 5 . Food consumption of male rats in the repeated dose toxicity study of ials by dministration for 28 days
Group Com oil {control 1) Distilled water (control 2) C60 PVP-C60 SW-CNT MW-CNT PVP-K30
Number of males 5 5 5 35 5 5 5
Days of administration
2 248 £ 20 229 = L3 231 £ 18 224 £ 10 243 ¢ 22 236 =+ 10 236 £ 13
9 263 £ 29 246 = 10 259 % 16 269 £ 24 278 £ 12 254 = 16 264 = 21
16 300 = 20 283 = 23 285 = 18 276 £ 30 01 & 12 280 £ 09 274 £ 08
23 301 = 36 292 = 26 277 = 26 285 £ 44 292 29 291 £ LI 301 & 35
Fach value shows mean (g) £ S 10
x6 HER ()
Table 6. Food consumption of female rats in the repeated dose toxicity study of ials by for 28 days
Group Com oil (contro] 1) Distilled water (control 2) C60 PVP-C60 SW.CNT MW-CNT PVP-K30
Number of females 3 5 5 5 5 5 5
Days ol administration
2 183 = 32 196 £ 17 194 12 167 23 188 + 14 190 % 15 173 = 17
9 194 = 26 196 £ 17 198 + 24 186 & 14 120 & 25 176 + 23 186 £ 3l
16 225 = 1.6 207 £ 25 225 £ 26 196 £ 2.1 189 = 26 218 = 20 212 £ 27
23 235 18 212 = 24 231 £ 32 208 £ 35 215 £ 14 237 & 09 229 x 30

Each value shows mean (g) = S.D.
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Table 7. Hematological findings of male rats in the repeated dose toxicity of ials by tr: »us administration for 28 days
Growp Number RBC Hemoglobin ~ Hematocrit MCV MCH MCHC Platelet PT APTT
ofanimals i jovur)  (gdL) %) (L (ve) (L) (x10%)  (sec) (se0)
781 148 443 56.8 19.0 334 102.7 189 222
Com oil (control 1) 5
+34 +02 +08 24 +0.6 +0.6 £109 +36 +16
- 773 14.7 44.4 575 19.0 33.0 115.0 20.0 213
Distilled water (control 2) 5 429 0.5 +17 432 +0.9 +0.3 £153 26 15
c60 5 790 14.9 452 573 188 328 105.4 19.4 219
428 +03 +0.9 2.4 +0.6 £05 6.6 439 22
818 153 46.0 56.4 188 333 1112 18.1 223
FVP:CED . +39 £0.5 £13 +16 +0.4 +0.4 +8.0 +35 +30
762 149 45.0 59.1 196 33.1 1153 185 227
SW-CHTE 3 +50 +0.7 2.4 £1.5 0.5 £0.4 +14.7 +4.1 £12
734 143 438 598 19.5 325 110.5 173 225
MW-CNT 3 £59 £1.0 128 +16 +0.5 0.5 +77 £18 +16
771 149 45.4 589 193 328 1033 188 234
] 5
EVE-RA0 : £28 0.5 +0.7 £1.5 +03 0.6 9.4 +39 +23
Group Number WBC Neutrophil Eosinophil Basophil Monocyte  Lymphocyte  Reticulocyte
of animals (v 1o0m) (%) %) ©) %) %) %)
1012 182 10 0.0 39 76.9 3.32
A 5
Cornoil {control 1) £26.1 3.9 03 0.0 +0.9 437 4034
. 98.7 18.6 1.0 0.0 40 76.3 371
5
Distillad:water {control:2) +40.6 6.5 0.4 01 +0.8 +70 £032
€60 5 81.1 15.1 1.4 0.0 37 796 338
+14.6 +2.4 +02 +0.0 +0.4 24 £071
85.1 17.9 15 01 43 76.2 3.60
FVP-Co0 5 +17.1 +4.9 +0.4 +0.1 £1.1 +45 £0.27
86.5 17.4 14 0.0 34 77.7 3.60
SW-CNT s £238 +4.6 +0.6 +0.0 £0.5 £53 +0.38
924 15.1 1.3 0.0 2.8 80.7 417
MW-CNT 3 323 486 03 0.1 +0.7 186 +1.03
88.6 16.3 13 0.1 3.9 785 346
PVP-K30 5 213 +4.0 £0.5 0.1 £0.8 4.4 £0.42
Each value shows mean®=SD
%8 MAFHRE (i)
Table 8. Hematological findings of female rats in the repeated dose toxicity of 1als by tr eous administration for 28 days
Number
Group of RBC Hemoglobin  Hematocrit MCV MCH MCHC Platelet PT APTT
animals  (x10"/uL) (g/dL) (%) (fL) (pg) (g/dL) (x10"/uL) (sec) (sec)
I 5 763 147 435 57.1 193 339 102.0 127 16.6
+48 £0.7 +1.6 420 +0.6 0.6 9.1 +09 £15
. 745 145 433 58.1 19.5 336 109.4 133 17.0
5
Digtlled water (control 2] +45 +0.7 +1.6 25 +0.7 07 +163 412 412
Geo s 757 145 428 56.6 19.1 338 106.9 133 167
; £32 402 +08 2.4 0.6 £05 £115 +09 £13
766 15.0 443 579 19.6 339 106.7 13.2 16.4
PYP-C60 § +50 08 £26 £15 £0.5 +0.3 +24.0 £0.5 +1.4
798 154 46.1 * 57.8 193 334 109.0 13.8 18.1
SW-CNT 5 £25 +0.5 +07 +1.1 +0.3 +0.6 £163 +1.4 £1.1
779 150 444 572 193 337 124.0 129 185
MW-CNT 5 +71 £11 430 £2.1 +0.5 0.4 £209 0.7 £1.4
788 15.0 45.1 573 19.1 334 1123 129 19.1 #
] 5
PVP-K30 i +41 +0.6 £15 £1.7 +0.7 +0.4 £16.8 0.7 £1.1
Number ; . : :
Group of WBC Neutrophil Eosinophil Basophil Monocyte  Lymphocyte  Reticulocyte
animals  (x100/uL) (%) (%) (%) (%) (%) (%)
53.0 104 20 00 29 847 3.04
Comoil (control 1 3 £177 423 +0.4 £0.0 411 427 +031
. 657 14.4 21 0.0 23 813 3.02
Distilled water (control 2) 5 £9.4 44 0.5 £0.0 0.5 £50 +0.61
60 5 58.1 135 2.1 0.0 3.0 814 271
4209 +55 +1.0 +0.0 0.6 £59 +0.64
527 12.1 15 0.0 25 839 2.53
EVE-C60 3 +105 £25 +03 +00 0.7 £27 +0.56
63.1 10.1 20 0.0 26 853 3.00
SW-CNT s £14.0 +42 08 +0.0 +0.4 +4.5 +0.77
66.5 143 28 0.0 3.0 79.8 3.08
MW-CNT > +10.1 +8.0 +0.7 +0.0 £13 84 +053
711 14.4 20 0.0 34 802 271
PVP-K30 5 £23.0 +4.4 +1.4 +0.0 +0.9 £53 +0.45

Each value shows mean+SD

Significantly different from the control group (#:P<0.03; control 2, *P<0.02; control 1)
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Table 9. Biochemical findings of male rats in the repeated dose toxicity of ials by dministration for 28 days
Numberof 1% Albumin 7% Thgiceride Phosholipid Glucose  BUN  Creatinine 1O ALP
Group animals protein cholesterol bilirubin
(g/dL) {grdL) (mg/dL) (mg/dL) (mg/dL) (mg/dl)  (mg/dl) (mg/dL) (mg/dL) (Ui
) 52 37 41 25 75 137 14 04 0.05 790
Com oil (control 1) 5 03 +0.2 +7 +6 +0 +12 +3 +0.1 +0.01 +133
. 53 36 40 32 70 126 14 04 0.04 612
Distilled water {control 2) 5 0.1 £0.1 +6 +18 +6 +4 42 0.0 £0.01 51
oo s 52 36 2 19 70 19 14 04 0.04 820
+0.1 +02 +9 +10 +13 +8 47 00 10,01 2241
53 37 38 2 68 126 15 04 0.05 728
PYP-C60 5 202 £0.1 +9 +14 £10 +7 2 £0.0 £0.01 +118
51 35 40 35 0 120 13 03 0.05 575
SW-CNT 3 02 0.1 £9 3] £15 6 +0 0.1 £0.01 131
53 36 39 2 66 124 13 04 0.04 526 %
MW-CNT s 02 0.1 +9 +12 9 £9 3 0.1 £0.00 £107
54 37 41 2 7 126 15 04 0.05 687
PVP-K30 3 0.2 £0.1 =8 +6 £10 +19 +1 +0.0 +0.01 84
Numberof ~ AST ALT +GTP LDH Ca Inorganic AIG Na K a
Group animals phosphorus
(UL) (UL) (UL) (U/L} (mg/dL)  (mg/dL) (mEq/L)  {mEq/L)  (mEq/L)
Com il Ccontrol 1 s 16 36 o 63 03 77 242 143.5 391 105.9
om oil {control 1) +4 e 1 =12 203 04 £0.17 08 £0.37 13
. 75 34 0 81 96 76 212 145.0 394 106.6
Distilled water (control 2) - § +10 +5 1 =48 0.2 07 £0.26 +12 £0.13 13
o0 s 84 3 0 91 9.7 76 232 145.0 383 107.0
31 +7 +0 +30 02 05 029 +10 £0.22 09
97 2 0 126 9.7 77 226 144.0 392 106.8
PVP-C60 5 +49 £17 +0 +80 0.2 £03 +0.09 +1.0 20,08 +0.7
66 ¢ 8 0 54 96 79 222 144.2 3.79 106.0
SW-CNT 3 15 3 +0 48 +03 04 026 £13 1021 £16
65 2%+ 0 60 96 79 215 1444 377 106.5
MW-CNT 3 4 +5 1 36 02 05 1012 07 016 +11
74 32 0 13 96 75 221 1446 3.60 1074
PVP-K30 5 19 13 +0 78 03 05 016 08 022 +15
Each value shows mean+sD.
Significantly different from the control group (*P<0.02; control 1)
%210 miFSE{EPRE (M)
Table 10. Biochemical findings of female rats in the repeated dose toxicity of ials by sus administration for 28 days
Number of Tota‘I Albumin o Triglyceride Phosholipid ~ Glucose BUN Crcatinine Tutal ALP
Group animals protein cholesterol bilirubin
(g/dL) (g/dL) (mg/dl)  (mg/dl)  (mg/dl)  (mg/dL} (mg/dL) (mg/dL) (mg/dL) (UL)
Comail ¥ s 55 38 46 10 85 120 16 05 0.06 440
om ol {control 1) 0.2 £0.2 £10 5 +13 14 ] 0.1 £0.01 +102
. 54 37 46 10 86 113 16 04 005 m
Distilled water (control 2) 3 102 %03 1 =4 £17 £12 £l £00 £0.01 87
& s 53 37 a1 10 79 17 16 04 0.06 422
03 02 +9 +3 +13 30 +3 £0.0 +0.01 +73
53 38 46 9 84 116 16 04 0.06 328
PVP-C60 3 05 04 11 4 £20 11 1 200 +0.01 80
52 36 52 1 91 125 14 04 0.06 441
SW-CNT 5 +0.4 0.3 +14 4 £20 6 £2 £00 +0.01 £60
55 38 44 10 79 18 18 05 0.05 451
MW-CNT 3 01 0.1 +8 -1 £10 +11 +7 101 001 46
. 55 38 55 13 97 15 is 04 0.06 482
PYP-R30 3 £03 0.1 14 5 ] 5 1 +0.0 £0.01 +64
6 Numbcrof  AST ALT  yGTP  LDH Ca  nommanic Na K a
TOup animals phosphorus
(UlL) {UL) (UL) {U/L) {mg/dL)  (mg/dL) (mEq/L)  (mEg/lL)  (mEq/lL)
Comoil N 5 7 2% 1 30 93 66 229 1439 3.65 107.1
om oil (control 1) 18 £2 0 23 04 207 £0.12 £12 £0.20 22
) 7 27 1 20 92 71 213 144.4 3.70 107.8
Distilled water (control 2) 5 +7 +4 20 £20 02 204 £027 £10 £0.24 +0.6
50 s 76 2 1 69 9.2 63 231 143.0 37 107.8
11 £3 0 £33 +03 03 016 106 £013 416
87 a2 1 87 93 75 253: 1445 n 108.1
PVP-C60 3 +37 135 0 £30 04 +0.5 0,11 06  +02] +16
7 2 1 85 94 75 237 1433 362 1076
SW-CNT 5 +4 2 +0 30 0.2 06 £0,38 £11 014 £15
79 25 1 84 96 74 240 1436 371 106.8
MW-CNT 5 £13 5 +0 £30 0.1 £04 £0.29 215 £0.23 1.1
81 33 1 59 96 75 228 1435 3.65 107.0
PYP-X30 5 +8 £15 0 11 03 +038 £0.23 £08 £0.29 0.3
Each value shows mean+3.D.

Significantly different from the control group (#:P<0.03; control 2)
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Table 11. Urine findings of male rats in the repeated dose toxicity of erials by tr ous administration for 28 days
Group Nuz}ber pH protein glucose  ketone body  Bilirubin  occult blood  urobilinogen
animals 60 65 70 75 80 — + 14+ 2+ — 1+ — x I+ - - I+ 2+ % 1+
Corn oil (control 1) 5 o 3 2 0 0 0 0 5 05 o0 o0 3 2 5 s 0 0 2 3
Distilled water (control 2) 5 0 0 5 0 0 0 o 5 0 5 0 0 5 0 5 4 1 0 3 2
C60 5 0 1 4 0 0 0 0 5 0o 5 0 2 3 0 5 5 0 0 2 3
PVP-C60 5 0o 2 2 0 1 0 0 4 1 5 0 3 0 2 5 5 0 0 3 2
SW-CNT 5 o 3 1 1 0 o0 1 2 25 0 1 1 3 5 5.0 0 1 4
MW-CNT 5 0 2 3 0 0 0 Q 5 0 5 0 1 2 2 5 4 1 0 3 2
PVP-K30 5 o 1 3 1 0 0 0 505 0 1 4 0 5 5 0 0 3 2
Each value shows mean+S$.D.
x12 RRE M)
Table 12. Urine findings of female rats in the repeated dose toxicity of n ials by »us administration for 28 days
Number . R e
Group of pH protein gluicose  ketone body  Bilirubin  occult blood  urobilinogen
animals 60 65 70 75 80 — + 1+ 2+ — 1+ — x I+ - — 1+ 24 4+ 1+
Com oil (control 1) 5 6 3 2 ¢ 0 o0 4 1 0 5 0 4 1 0 5 5 0 0 5 1]
Distilled water (control 2) 5 1 3 0 0 1 [} 2 3 0 5 0o 2 3 0 5 5 0 0 4 1
C60 5 o 5 0 0 o0 0 2 3 0 5 0 2 3 0 5 5.0 ¢ 2 3
PVP-C60 5 o 3 2 o0 o0 0o 3 2 0 5 0 2 2 1 5 4 0 1 4 1
SW-CNT 5 1 4 0 ¢ o 0 2 3 0 5 [+ 3 2 0 5 5 0 0 3 2
MW-CNT 5 O 3 1 1 0 1 I 3 0 5 0 2 3 0 5 s 0 0 2 3
PVP-K30 5 1 r 1r 2 o0 2 1t 2 0 5 0 3 1 1 5 5.0 0 3 2

Each value shows mean+S.D.
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