weight gain in dosed rats was observed; in dosed mice, minor reductions occurred between
weeks 3 and 64, withrecovery thereafter. Postgavage lethargy and prostration occurred
frequently in dosed rats and mice.

Nonneoplastic and Neoplastic Effects in the Two-Year Studies:

The severity of nephropathy was increased in dosed male rats. Ulcers and inflammation of
the forestomach were prevalent in dosed rats, as were increased incidences of epithelial
hyperplasia and hyperkeratosis in male rats, but no neoplasms of the forestomach were
observed. There were no increases of nonneoplastic lesions in mice which were considered to
be compound related.

The incidences of a variety of tumors were increased in rats dosed with 2-
mercaptobenzothiazole; some of the increased incidences were not dose related. In low dose
male rats, increased incidences (P<0.01) were observed for mononuclear cell leukemia {7/50;
16/50; 3/50) and pancreatic acinar cell adenomas (2/50; 13/50; 6/49). Increased tumor
incidences with dose-related trends (P<0.05) included pituitary gland adenomas in females
(15/49; 24/50, 25/50), preputial gland adenomas or carcinomas (combined) in males (1/50;
6/50; 5/50), adrenal gland pheochromocytomas or malignant pheochromocytomas
(combined) in males (18/50; 27/50; 24/49), and pheochromocytomas in females (1/50; 5/50;
6/50). These tumors were observed at significantly greater incidences (P<=0.05) in the high
dose groups than in the vehicle controls.

Anincreased incidence (P=0.028) of hepatocellular adenomas or carcinomas (combined) was
observed only in low dose female mice (4/50; 12/49; 4/50). No significant increases in tumor
incidences were seen in male mice.

Genetic Toxicology:

2-Mercaptobenzothiazole was not mutagenic in Salmonella typhimurium strains TA9S,
TA100, TA1535, or TA1537 with or without metabolic activation. In the presence of rat liver
59, 2-mercaptobenzothiazole increased the frequency of chromosomal aberrations and sister
chromatid exchanges (SCEs) in Chinese hamster ovary (CHO) cells, as well as mutations at
the TK locus of mouse L5178Y lymphoma cells.

Audit:

The data, documents, and pathology materials from the 2-year studies of 2-
mercaptobenzothiazole were audited at the NTP Archives. The audit findings show that the
conduct of the studies is documented adequately and support the data and results given in this
Technical Report.

Conclusions:

Under the conditions of these 2-year gavage studies, there was some evidence of
carcinogenic activity of 2-mercaptobenzothiazole for male F344/N rats, indicated by
increased incidences of mononuclear cell leukemia, pancreatic acinar cell adenomas, adrenal
gland pheochromocytomas, and preputial gland adenomas or carcinomas (combined). There
was some evidence of carcinogenic activity for female F344/N rats, indicated by increased
incidences of adrenal gland pheochromocytomas and pituitary gland adenomas. There was no
evidence of carcinogenic activity of 2-mercaptobenzothiazole for n'nale]36C3F1 mice dosed

with 375 or 750 mg/kg. There was equivocal evidence of carcinogenic activity for female
B6C3F | mice, indicated by increased incidences of hepatocellular adenomas or carcinomas

{combined).
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The National Toxicology Program

Levels from TR-332 2-Mercaptobenzo-Thiazole

Target Organs and Levels of

Evidence

NTP Technical Report Number 332

Produced from Chemtrack Database 09/19/01

CHEMICAL/ CAS NUMBER
2-
MERCAPTOBENZOTHIAZOLE

149-30-4

PEER

REVIEW ROUTE/EXPOSURE STUDY

DATE PRIMARY USES LEVELS

03/04/87 RUBBER Gavage FR:
VULCANIZATION 0,188,375, MR&M:

ACCELERATOR. 0,375,750 MG/KG/50 Laborat

SALTS USED AS  PER GROUP
FUNGICIDE.
CORROSION
INHIBITOR FOR
COPPER IN
AQUEOUS
SYSTEMS,CUTTING
OILS AND
PETROLEUM
PRODUCTS.
ADDITIVE IN
EXTREME-
PRESSURE
GREASES. (TDB)

LEVELS OF EVIDENCE OF CARCINOGENICITY --ORGAN/TISSUE (NEOPLASM):

MR: SOME EVIDENCE

FR: SOME EVIDENCE

MM: NO EVIDENCE
FM: EQUIVOCAL EVIDENCE

http://ntp.niehs.nih.gov/printFriendly.cfm?obj %cﬁ;%=03 FOF058-A9 1A;ZD394E #443... 2005/10/19

HEMATOPOIETIC SYSTEM: LEUKEMIA 7/50 16/50
3/50

PANCREAS ACINAR CELL: ADENOMA 2/50 13/50
6/50

ADRENAL GLAND MEDULLA
PHEOCHROMOCYTOMA 18/50 25/50 22/49 OR
MALIGNANT PHEQCHROMOCYTOMA 0/50 2/50
2/49 COMBINED 18/50 27/50 24/49

PREPUTIAL GLAND: ADENOMA 0/50 4/50 4/50 OR
CARCINOMA 1/50 2/50 1/50 COMBINED 1/50 6/50
5/50

ADRENAL GLAND MEDULLA:
PHEOCHROMOCYTOMA 1/50 5/50 6/50

PITUITARY GLAND: ADENOMA 15/49 24/50 25/50

LIVER: ADENOMA 3/50 7/49 4/50 OR CARCINOMA
1/50 5/49 0/50 COMBINED 4/50 12/49 4/50
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Single Dose Oral Toxicity Test of p-Nitropheno! sodium salt in Rats

L2

p-= kR 7z /= b YT L%ECH.CD{SD)IGS %
MEHEZ v ICHEEFZOHRS L, FoHEERELE. &
B, HEEBRPELELTE, BETHYIPOTESATHE
TR A=p-= U7/ XY IR (p-= b O
Zx /=N F NI ADOTKAY) RV BREE(C
R Ee LCoE) L, fEHEE 125, 250, 5008 LU
1000 me/kg DAFEEE L, WBEIIZEER0S w/vkh D
WA TO—AF 8o AKEE) 2S5 L.

500 mg/kg BEOMEHE S 3F £ 1000 ma/ke BEDIEA B
L e EATTES LAz, —iRIREETIE, 250 me/kgilE
OCESETEREDHORD B L UBR /B, 500
mg/kg Bl E DR S BCHMERESEN A LN, TBCEHY
BRSE&PLESIFHEOMIIED SR, —F,
EFEHSPICA SRR, RS 2BREEECIETHE
e U7-, RKEHEEZS LUEIBETIE, S b ICHEBYE
S L AT iR sl ot,

BEOHEIL, RABREGTICBTAp =7

=N MY 7 ADLD, fE(95 %IEERBRE X, #T
550 mg/kg (303 ~ 1160 mg/kg), KET467 mg/ke (334 ~
651 mg/kg) T -7z,

ik

1. #HEBMES L UHER DR

WERDHE G M)y A=p= b7 xS &L F Ik
(ZFAL&00, Fm, MEE085%, v b FHS8]-001)d,
B >300 COHEBRDILEWTHL, 28, HSET
BOBSUBMEC O WTHRET - BR, ﬁmﬁﬁﬁ
FIEETH - EHFRENT.

BEFENI0 mL/keREL 255, 05 w/vhI L
A=A+ U7 AKETEICEB L T125, 25, 508k
U100 mg/mL 8B GREG RN L LTORE) %
BELL 7. 1~ 100 mg/mL B, ®E (¥4 T)8H
HEIR24ER, R BRTI AR BETLETH->
o Edh, BEBRRIRESOO4LBEICHEL, BEN
T A AN THEME CHEE (4 THIZBRFEL-.
T, RRSICHVEBEEIL W T AR CHlE L7
R, BERETETHH—Tdhol:.

2. RREBMDIURESRY
48RS D Cri:CD(SD)IGSHSPF I v b % A& F v —
VA Y- oA L, BFTI15HESRE - Bk

T LAHE, BEL2SYLRUCHEE TRBIE L.
%50 OB EREITLET 174 ~ 200 g (EL1E ; 183.8 g),
ETI126~ 146 g (FHE : 1344 g) TH o 7.

i, BSWEOEEICL VERIEL, BIESMSE
B L DB EOTFEERENTEAZTHELRL LS
#h o7,

Bhipid, iBEE23 £ 3°C, MBS0 + 20 %, {#RKE
BINFES /-0 10~151E, BH18 I12BROATS
GRBREUBYr — V2~ 3MF2ULE L, FRAR (Gt
BB CRE-1, 401>y LEEETEM) 5 L UREA
(KiEK) 2 HERICER S THEE L.

3. BEESSLUHRESHEK

125, 250, 500, 10003 X UF2000 mg/kg % 1 BEMEE &
37 v Mg Lo FWaEclE, 10008 £ 02000
me/kg B OMEESF, 500 mg/kegBOMES 2RSS L7
250 mg/kg BEOOHEZM L MEIBIATECT LA, Zh b O
B, 1000 mp/kegBErgSHEL L, LTAKLT
500, 2508 L F125 mg/kg % ERE L, < IUIHEERES D
ZUOEERER E L7,

ilE, EEMICHIGREERESEL0L, BTk
EOHERE 10 mL/kgFENRET, £BRYET V7
FHOWTIOGMAEOES L. dEECIEER0S
WiV H AT A by AKBHE) FEHEICESL
2 IHOHMEISEEE 5L Lz, &P, HE5H
OIS 6B ICER L, BARIIHRSICEELR
WL T 7o,

4. BEIAE

1) —fRiREE S LUETEOEE
LB T CILERI,

Bzl TERLI.

FO#IZ181ME, 148

2) HEAE

HHEMCGELREL, i rRSanEnEE
LA &l 5%, 2, 3, 7, 10BXTUFI4HI
FEEHE L.

3) HmEEKRE

14 B OBEMMR TR T — 7 VERET Thul
WAL S, BIEOBMBEETo ok, HE, I, W
PELASORE - BROBREOEELNEMICEHEL
7.

813
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Tablel Mortality and LDy values of rats treated orally with p-nitrophenol sodium salt in single dose toxicity test

Distribution of death {(days after administration)

LD., values
0 1 2 3 4 5 6 7 8H @
Sex ( Do/sl: ) Nf). olf . Mortality (mg/kg)
Mg/Xg; annals  minutes hours [95 % confidence limits]
~5 ~16~30 ~1 ~2 ~4 -6
0 5 9 ¢ 9 0 0o 0 O 0 ¢ O O 0 0 0 O 0/5
125 5 6 0 ¢ 0 O 0 ¢ 0 0 O O 0 0 0 0 0/5 o5
Male 250 5 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
[303 - 1160]
500 5 1 1 ¢ 0 0 0 O O O 0 0 O 0 0 o 3/5
1000 5 2 2 0 0 0 ¢ o0 0 0 0@ ' 0o 0 0 0 0 4/5
0 5 ¢c 0o 0 ¢ 0 0 0 0 0 0 0 0 O O 0 0/5
125 5 6o 0 0o 0 O O ¢ O 0 0 0 0 0 O 0 0/5 167
Female 250 5 ¢ o o 0 O O 0o 0 O 0 O 0 0 o0 0 /5 (331 - 651]
500 5 ¢ 1+ 2 o 0 0O 0 0O 0 0 O 9 0 O 0 3/5
1000 5 1 4 - - - - - - - - - - - - - 5/5
a) number of dead animals/number of animals examined
5. RETEEAR EHENEREEE L TRSER~ 0B 65 15401

BSR4 BEORBEIELCEL S L2, B Probitik, DA & BEFFFEE LA, EoLER LN,
i3 Van der WaerdeniE® IV CTLD5 B & #0295 %15 M5 EE~5PBICAKEEHORL, £5155H I
HRRMEL RO, REIZOWTI, ¥ Bartlettihls JERADTA ST, S 2EECITEEL A
LN EBHROGHMOE—MOBRERITo . TORSRE, &

A — D& I Dunnett £ % BV TR L £ 5 3. k& :
HLOTHENOEDRERITo7. AHNH—TLVE ERGHOGER, HEEFLIZITERIESR L.,
41213 Dunnett B9 mean rank test % AW TFBER & &
RS OPFHEVOEORE TS -7 4. Bl

‘ WTFNOBHWIIDBRFERBO O h o,

S
1. FETHRRE L ULD,,fE(Table 1) R
12548 & U250 mg/kg B TIIHEHERD Sh o1z FETEYIE, MEHEE H12500 meg/kg BN SFD LN,

#%, 500 mg/kg BEDIEMEE 3/5615 £ 01000 ma/keBED LD fE (95 %IEMEIRRE) 1, #7550 mg/ke (303 ~

HE4/5) & MES/STIAFET L7z, LDgfH (95 %EEBR 1160 mg/ke)}, MET467 mg/kg (334 ~ 651 mg/kg) TH -

fi£) 4k, HET550 me/kg(303~1160 mg/kg), W T467 7z,

mg/kg (334~651 mg/kg) Td - 7=, —HRAREE T, 250 me/kg LEOBSHTCHEEH D
WA B X OHEEA /BN, 500 mg/kg A EDIF SR THE

2. —f%iREe HESEFLLN, BEHYIEESER~S R, LIS
125 mg/kgBE T, WTFAOBYIZLREEIIAL A 0 EICTTED L. —F, EFEIIMIIALR
iR A TERIE, S 2MME T TIETNTEER LA

250 mg/kg BT, HSISHBIED2HTARED HEB L UHRTR, EEPERSCXAEIEED
DL, BICE/ AL S, 5 1EREI Hitdedro .
g% L7

500 mg/kgFETIE, HEHEE~55HD DV ILHEEG15

GEPOBRBEHORIHFASI, FORIBE/HHE,
BB EAEOFITHREREZ*E L TREER~5
SEPORGIMEOEMEERIFAITEE L. &
HTll, REEE~FBRIPLHELIN, K5 155E25
M2z 8 REHORL, TOBRBEA/BEALLR:
A, TRTHRSIGMFICEEE LS.

1000 mg/kgBETid, RS EH~50HD 5 HSEFD
AP H LN, FOBEEA/MEE, B3 AYDfT
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Twenty-eight-day Repeat Dose Oral Toxicity Test of p-Nitrophenol sodium salt in Rats

i

p-= B 72/ —F kU Y LFCri:CD(SD)IGS %
MEHEZ v M 228 B KIREOES L, F0FEETRE
Uiz %eds, HBWEELLTE, BRETHY2OWERE
NTWAF M) A=p-= b 72/ %Y FIHRAY
(p-=t07x/—=0F )T AN RN EH .
BHSE(CARHY L LTOE)XOGTIERE), 60, 160,
400 8 £ F1000 mg/ke D H & TR, 1603 & U400
meg/kgBElzOoWTIL, B4 Mo REREFERIT .

1%5- 1 B e 1000 mg/kg O MRS 10FAFET L A2 A5,
BHNELEED L VRRAERNOERFRERE E E 2
biviz. ETFE O —4RIREETlE, 1000 mg/kg B DM
BT HEES DML, RO R U/
SO PO HRICA LRI

FEBIVEHETE, BRYERSOREIEIZEDL
Nixdoiz.

RgEE T, pHOBETH400 meg/kgBEnfiTA LI
7o,

M35 - miEd{kFEmE, MRbBLUREEEETI,
WS ERSOEREERO Lo L.

FEEHATE, OB CRME LEDFERENME
IR A400 B £ U 1000 mg/ kg BE-CHEnd S /s,
TEERE TR, EREOBMISTLTEE L, miEESER
Heuhis,

PBrofEfyro, RRBREETUBYSp=1t07 2
=Nt M) AOERESI, #7160 mg/kg/day,
MET400 mg/kg/day L E X LR,

FE

1. #HERE S L UHEEO R

FhrYYA=p-=}uT7x/FFTAHE (=4
208, HE, MEF98.5 %, © v MEBSI001)E, AA
SINCHERRDLENTHD, &p, BRERTRED
BRAEBRMBE IS OWTHWEITo R, HRMBSE
RETHoT- I E WAL

BEHEENFIO mL/kgfEE LB LS, 05 w/v% AL
AT—ZF M) ARBEIDEBLTS, 16, 0BLT
100 mg/mLRBHERA L. T/, ZEHERS X
UEEHRTEBEO2E, 5 ERTAREBERICOWT
iR TRE L24R, Wi bEIEEThoH—
T&Hot.
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2. EAEMS L UEESG

S5ABDCri:CD{SD)IGS #SPFMiE > v F & HARF
Y= A YN—@PLEA L, ST H WK - B
L& Ltk, FERENIERAT -HRBIIRE 28O
Tedpo oML SAE 2R, GABTRERCH]L . &
SRMEA OFEREL, ET190~217 g(FIHME ; 199.6
g), T4 ~169 g(CFIE : 1569g) TH -7z,

Bpid, HORGE4RENICEOHDEEICESWTRE
BMEL, SEETFREEMIINSELRLZLS, Tz
— ¥ EEAVTERIEH VST

EipiE, BEE23 £ 3°C, MAMRES0 £ 20 %, BED
BIMML7: 9 10~ 150, RE1H 120 OFATET,
EEEHE - VITIRTONAFE L, BRI
BCRF-1, #V) x> & VEEB T M) B & UHelk (ki
Ak HERICBRS AT L.

3. w58, FERD JUBHE
HEESICL 2 T (85 & 125, 250, 500,
10003 & UF2000 mg/kg, 1BEMUESSIH) TIE, 10008
& UF2000 mg/kg BEDMEMESG], 500 me/kg BEDMEHER 2
82 & UF250 mg/kgBEDEE2H & I BIAET LA, —
B, 2EMES L ATHRBEERSE 3, 125, 508
X F200 me/kg) TIX, —IRIRETHRBIEORICER
TAHLEDLNLEBROHPERAD0E L U200 me/kg B
DA SN 0AT, FF, BFES, M- Wik
LY, BEBIUHREEEOVWTHOREILBWT
HBMERSORBRED O Eh o7, ThEORK
s, FRERTIL60, 160, 4008 L UT1000 mg/kg @
dFEEREL, TRICHEHELMA CESEEERL
7=, B, AEEE, 160, 4003 L 71000 me/kegBETIE
EEERERG, SR ThORE O MlER6IEE L
7z, F2F2L, 1000 mg/kgBECHBSHEPIZIILEA Y
DEEPAFEC L2720, REFOHTEELEETH%
BEHETHICHEEL T2z ZitknwE L), 2o
BEOMMER 1261 & 2o 7.
HEHROREERXI0 mL/kgthEE L, £RETY
7R RAVCIHLE 28 B HEEGREOES L, AfiEEE
WIS (0.5 w/v% A L X 1 — A4 b ) 7 AKIBHE) #
RS L. BSRBRENOEEL EHITEm L
7. EEAIREIL4BEE L.

4, HBHEAR

1) —RRiREEOERE
HEHHPIIER 2R, BEMRRSEER IR
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p-mhOZ T/ —IbF R UYL

ECR A

2) #E
FEMES L COEHMEEL, H2l (e s LEE
EESE A3 oFEETHRETNE L.

3) EHEAT
HBSHES S UEESEYE L, A28 #5518
JENmEETEESEFRE L.

4) MAHFRE

BESHME L UREHEE T ORE OHIRRICREE
fTof. BA»L—H(FI6HMEESELTHE T
- FOVRRER T TR L, BRERD & HUERE A (EDTA-
2K) BMNAZIRIE M & L, ARilEkE (E=
B LRIEE), ~NEFREVE( Ty AMAETD
Erig), ~=bhr) oy MECEYFRMRFRS L ORI
HED L EL), FHRMRER (ESERE LR,
EHHRMRAEBERE(NES Y VBB L URMRED

HEN), PHRDBMERRENT/OEVEBIT

AT Ry MEDOEH), MRS (ERIRIELE
WiE), AhERR(ERERE RNE (lka—-ny —
SHBHSHEHBMIE? + 35 4 —T890, 2— & —6),
AR EREE (Brecher &) 8 & UFH ML 3k &7 55 (May-
GiemsafEfi:) #ME LA, T4, 38% 2 LB+ b
oy L R INA 7 ARSI EREL L Ao i & K L3-8 (3000
rpm. W04 L, BohizliEzANTTE b
CEERE B L RS Py E TS A F LREE (B
Fow bk, DHEGEABHEREE, ACL 100,
Instrumentation Laboratory) % = L 7-.

5) MEE{LSHE

i S AR A 00 7= @ DRI & R B 42 B KB IR 4> & R 1
L, 048 (3000 rpm, 104-M1) I & 9 1§ 6 i mig
% Hw T AlP(Bessey-Lowry i), 8 LA Fo—0
(CEH-COD-POD#E), PV 7 U+7 A +7(GK-GPO-POD
#), U v Ie'g(PLD-ChOD-PODE), BEI M E X (T
VEY R ), FVa— X (Hexokinase-GEPD ),
RFEEF (Urease-GLDHE), 7 L7 5= ¥ (Jaffe k),
FrYmA, AUTLBLUEE( F BRERE),
Iy A (OCPCHR), &Y V(B 77 ViR, &
7= ABE (BiuretiE), 773 v (BCGHE)B LA/
KB -ARgB IO 7A 720 E TRIEL L.
Fh, AN rEMALFRICRLL, SO0 (3000
rpm, 02BN L BB RmiEELHNTGOT, GPT,
LDH{UV-rateit) B & Oy-GTP(y-7 v ¥ 3 N-3-F L%
y4-z a7y FiE) Glhunwdh b £880irEE
Monarch, Instrumentation Laboratory) % iz L 7=,

68 REE

BE5EGERELEHORSE) L MEEEIREE
T=7. BESY(BRERSIIBT2EEF0) 2 XH7
- JICEMCHAL, MR- BREKTT4HERE,

ROTHEHEBS - BREBXTTHFOBEO0BERE R
L2z BERLUL:-BEDO4ERREHWTpH, A8
B ok, sa-A, M, EILEY, vOE
g 7 — & (B FURIFLET7A 3BREE, GRTUE%E —FRlE),
BRH(ARES) B LODEEER) 2L, £4, £
QBB SR 200 R & By CEBIE G T ik,
SHBREEHEER -7 FA ¥ v FOM-6030,
TS —FHF) FHEL, 4i5RREDB L U208 MK
BALIAORESER L7, Bz, 8y — S lE
L7REET, BIEPSO1BDEBAKETHRKIELH VT
= L7

7) HRPLUREER

FEMEFHA S L AL REO O ORME
IRMEGE &9, NEREF OB RS L%, B'T,
B L UESR2E0E25ORE - B owTHIRD
REOFELHE L. By, UTIRTHRELZH
ot BRERE(EYEE)FMELL. T4, HBERO
HEBLUBHERLSAELIN ¢/ DlANET Y
HH L7 Br#HmiE, ZREBETALPIEBLL.

B, BRE (LR/NMEZE SO MR, O, BEEX
Bate), BRI, PRIE, BN RUR, SRR, N

8) RIEIRHERE

SEWICOWTHE - ## (T, a8, Liag, O
B, |%, M(ggsxret), B, +2#E. =H, O
B, B, &5, &k, IR, FREGEMEEED),
SIEr, MR, PRNE, PERIAEY >oES, FAT Y o, B
fee, REBE, #GBL, wishR, UAEE, T8, BHLUEH
(Fg - ABRE), KEIMERG) S9FHL, V>~ EHES
10 % &R n<1) PE{f-FL, BER77? YHETEE LR
B CEESEIO %RV YETCREL ) TEELS
BriF 74 ZICRB LA, RO T R REM T,
IO LB BB I PRESHERIGELLETO
B LRI oWT, 4, B L OERAER Y
5ok a{bskbhi gD § B L OSBRI
DnTENFRYIFEL, ~n<w &)y 2F P
(HLE&@s i L TR L /. EEETHE, WEDER
B0k 2L LENE B I UFRIIDVT,
EFlEBELL. T, BT ovw IR ICERE
{EEmLL

5. REETRHA
ZREFEHO ) b, FELLAREIIOWTEY
BartlettiEIC X W REEOFTHOB—EOREET 272,
ZOHR, FHEIY—OEECIE—HREEEICL D0
S EIT, BREAESEFRO LR GIT,
DunnettiE% v CiHiadt & 5.0 & OFHENED
BELTo/lk. SR —ThvEEIcld, Kruskal-
Wallis DMEARE © 17y, BETHNRIEDunnett DK
#(Steel ) # BT BHEL SHFHE OFBIAN D
EOBELYTo. I, RoEgamEE Iz own TS
BRREEETo 2. WERWTROTEET, FEKE
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F5B LTI %E LA, RBASEREOREIIOYL
T2 Mann-Whiteny ® URFE 21T o 72, B AT,
FHENEISRBLITLI%E L.

R

1. —RIkEE
1) S

SRS, 1000 mg/ke BEOMERE & 105 A55ET L 72,
L, HTHE MRS MBEORSER,S
BB DA, RO B L RN/ B S
, —ESIEZhImA CTHEERESETE L THRT LA,
FOLOBEIF IR T, HSEEBORSERIC
BHHEEHORDS B L U O FALR, LAY
DETITRE/ M b ED N, RS2 TIHHTH
THRSERICABESORI MR N ThEFE, &
NODERIERA N E L oD, G614 IS
THEZE E MESFIAYERZ R T I L 2 k53045 ~3
BEMRIZIET, %517 QRS L A B E IR
Bouwmd, BE/EIE L UhESESE> R LTIEEL
oo B, BESBBRICET LAFRSTIE, BEEmE
DEIRET L EE 2 Sh A EEROHISIRSHIGAR
PLEHBE SR,

AEFEYTH, BEROERESSRSEOMESM T
REFBO P LEAALNE. BIZ, 1000 me/kgBET
BEEROPEEIZINA THRSHREORSERICHERE
By DB B X OB 0 A ATRERE 5 251 (447 Bl & f50)
A6, WESIFTIIER/SEbED LN, &
S2RIIUBRSERICARERORAPELFCA SR
7.

2) EfEAA
WE RO b RE RO S b .

2. BE(Fg. 1
1) HS5HAR

MEHE & Ao, BIFHTBEOEEILABRA S BRI L
7-.

2) [EEME
FEEEE H 17, BHSEOREINBELRGICHESLL
7.

3. HEfE
1) #5E

PO B E T, MEDOESRSFEOEME IR
LEBTH -

2) [E{ERRE

HTIE, 1608 & UV400 mp/kg BECTHBREEICEH~TH
BrBEEXDEI0BCALRE, &b, BSI4HIZE
HEOHZLEMEA 160 mg/kg B A 6 LA, 400
mg/kgBETIEIMBHE L DESL L, BECHEL %

818

{ETE Lot
T, MEHEE®L TSRS ORMEIITRE
ERBETH o7

4, M#EF4HRE (Table 1)

1) HBSIEE TR

MEEE & B, WEMpERSICEAELEALS LD
7=,

2) BRI T SR
MEHEE b, HERpERSCLZELEALR Do
FA

5. MA%E{LF%FE (Table 2)
1) BSHERTRERE

ML B2, HBRMERSIC LB AL Ld o
. B, THTIrOFELBINA4A00 me/kg BEDHE,
A/GLOEFELHIEI160 me/keBEOHE, B2 LRFO
— L OFERWSHNL60 me/kgBEOHE, FIZAYTLO
BHELBEIA60 me/keBEOMEIC AL NN, Wil
BEltFE LT TIE o /.

2) MERFIRRE TEHRE
M & 12, WERERS L AEEIED SRz

SSFAS

6. FRIEE(Table 3)
1) 5 E4EBE

HETUY, pHOKHERET 400 mg/ke BRIz A b7,
T, pHOAEZELRETHTNTOHRSEICALR
FAR :

2) MR 2:BH/E
MEREE bz, HEBRMERSIILAELEALI D
7z, .

7. BEEE(Table 4)

1) SRR TR

ML S, HRYERSCLLEEED N
ok 2B, LEORNEZOFE LEA 400 me/ke
FEOHEC, TS, BSE L CEOHNERDAEE IS
IEA400 mg/kgBEDREIZ A & RAH, iRt HEICH
ELAEETREd o7,

2) E{RHRNE T R L1
HET, BBRWERSICEAEIEAS Do 1
MECE, BIB ML E R OH E 2 BII7°400 me/ke B
(R W A

8. EM&RRR (Table 5)

1) TTH
fElES b, BERDHLNLE o7
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p-=FRTx/ —=NF UL

600
—o— 0 mg/kg
—a— 60 mg/k
500 o9
—o— 160 mg/ka
—o— 400 my/kg /
5 400 4 —z— 1000 mg/kg %
=
.(%’ J
z 300
o,
o
o]
a
200 £
100 | female
O [ [} 1 LI T T T
1 8 15 22 29 1 7 14 (day)
k Administration period — +——Recovery period———
Fig.1 Body weight of rats administered orally with p-nitrophenol sedium salt for 28 days
2) S HARRE T RS R TIIEMIH, 60 mg/kg B CITEMIMT L BE1H, 160

WEIE X b, HEWERES LT IEEDS LD
a7 B, BEOERESHE mg/kgEaiE16] &
400 mg/kz TEDMEIB)IC, #WE OGN (A A A
400 mg/kg BBz A LR, EEZy P THLW
LITEOhA2ETHLZ EHENWEFOHBIRRED
LWt R SEETEL & T L.

3) [EMEHARGHET AR
HEHE & b, BERMEE S L AT sl h
ofz. %P, BEO—EHEELE (A 27400 mg/kgRED
1R, IRE OB HREEAT1608 L U400 mg/kg BED
W IFzA SR d, FEZy PTLLIELIZRDS
NABEATHEI LI VEIFOHIIRED» L VERLY
RS A W L7z,

9. JRIBHEMETIRE (Table 6)
1) FECH

e STk 2 LEL bR E{LEBED S D
otz B d, ETHREL B ARSI OEINE LR
BloBlr 2R EMOMEFFEEICALN, BTHEEE
OEMPZRD LN, AROmPHESRIEE SRS
LTWwWaZ Ehbh, BipoERMmENIZLZELHRL
7z, E7, O 1BITAMEFRICIRBEORMELD A
LAt FOHRBRED, SEEFFELHTL 7.

2) {REAARE T RERG

WEMERESII L D LEZLONDEMY, HOFhEI
Ao, %l BUBBHWEESOEENEDRR
OREREEBlc oW TS LA, BRI SRIER
SEnEEII RN EHEL A,

BRI HEIT BT A RALE LR ObFER S, o HERE

me/keBETIIBEMIF 2 O L, 400 me/kgfETILR
B EEEAIF, 1000 mg/kg BETEER 2P (70
N ThH N, 4008 X 0°F1000 mg/kg B CELOTRE I
BN, A0me/keBTILHEELED LN,

EERUNOBABRERES » P LIELIEREDLENS
FTHEZE, HIVFFORBIRRE,L, Wi
BIRATR & kT L 7-.

3) ERARRSHE T RSRERG
HEERS L B EER OB D S e h

27z,

X

SR, (1000 me/kg BEO MBS 10FHFE LT L.
BRLUERIFREMER~OBELRZTA250TH

CofrZl, —F, HilEs L UREMBRE TR MR

LA LNRT, WEEDELLEDLR 242k
rt, BWEHMELEED LW BER~OEA MR
EEZLNL

EFEHO —RRETE, BTAAEDH SN A1000
mg/kg O CI B L Mg 8RB O KD,
R ORL B & R/ R oR, UL,
W DA & BRI S RG0S, BEEBHO
WA LTESIHUERED Lo, ZHX T,
ORI A SN ERVRSE2BYET I EZLY
HETLHECE, FEOEYUNBEENFEID G
B ENGND, REBRTIIEWRMIBEOFELT
W A/ANEROHEDIFMBE A A RS, [FHERO
WINLHE LTI EWI LIS FORFIIFRETH -
fo. % B, ESMMEHLE, BEoRSEefTHER
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28 A AR RIS EEER

OEREAER A NN, BREFTLHERERSSH
LD FoRBM AR iR s BRSOk,
#ELIA R E ol

FEL L UBHETIE, HBEDERSOREBIIEDL
Nidrois,

RBE T, pHOETFA400 mg/kg BEDHETH S I,
ik OBROMBFENELE & D ITREME 0T ~D
REMFRRENL. 28, pHOBTREOTRTOK
SHEbALONLY, TORCORENASIIHELT
WirnZ bk, {BOREEDEE PEROFEFREISE
W S Z{ED AR bR & BTl huv & BT
7.

Migs L MiEELFRETE, HBRPEHRENE
HEHoh b,

WEERAETIE, BOBRCREE L EOFEM/ MR
DB H4008 & 01000 mg/kgFE TS s k. L
L, ZOELIRES » VCHEREIE- TEEBIZED
ENBLDOTHY, FFBRTIIRMBEOMEM % RIET
AT H LNV Ehb, EEHFNEREZZTLVE
HESh,

REIZI Y, LEOBLIEFTHEL, BEEER
Whlvl:, &k, BEETHFELEENIC0SL X400
mg/kg BEDEIZAH S iz, BE10H O 1SN0 H D%
tTdhh, ZONGBTUENBRLOEGBOLAEZNVT
L BEMLELLHELY. 27, HEEREOEN
400 me/kgBEDIEIZ A SN, HERE D HOELL
THHMERBIEN I &SR THICHEE DI
GAOBENRH SN2 E S L IR 2EE & B
L7z,

BEDIN, p-=tu7z/—nF b hgTy
(228 B AEAE OIS L7452, 1000 mg/ke BEO HEHE
CTRUHAED b4, 4008 X UF1000 me/kg B HETH M
 DRESERTEE, 400 me/kg BEO HETRpHDE FATA
iz, —F, 400 mg/kgBEOR & 160 mg/kg AT D%
SOl IS bEEs bk .

INEOIFERDPS, KHBRIIBYZp-=buTn/ —
W by AOEREE LM T 160 me/keg/day, MT
400 mg/kg/day L T S A7,

X

1) S.C.Gad and C. S. Weil, “Principles and Methods of
Toxicology,” 2, ed. by A. W. Hayes, Raven Press
Ltd., New York, 1989, pp. 435-483.
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Table 1 Hematology of rats treated orally with pnitropheno! sodium salt in the twenty-eight-day repeated dose
toxicity test
I 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
m
° 0 60 160 400 1000 0 160 400
Male
No. of animals 6 6 6 6 2 6 6 6
RBC (10*/ L) 781+27 801431 818+15 804 £52 762118 829454 823+37 823+32
Hh {g/dL} 153104 15,709 15903 15.6+086 15.5+00 15806 1584058 15507
Ht (%) 461 48+1 4841 1712 470 4742 47+1 A6+1
MCV (L) pei1xl2 59.5+1.7 B78+15 584+10 6l6k16 56.2+1.8 57.1k14 559413
MCH {pg) 19.6+0.5 19.640.5 19.1+06 19.4+0.6 203204 18.1+0.6 19.2+0.5 18.9+0.5
MCHC %) 33004 329+05 331%03 33.1+07 330401 3394056 336403 33.8+04
Reticulocyte (%) 2.0+04 22+03 2.0%0.3 2304 26+03 18402 1.8+02 2.0+04
Platelet (10 4L} 103.2£72 10324147 958x65 992440 1076206 9551137 86.6L76 91.4%3.2
WBC (10%/4L) 81+19 8527 82422 89427 1024 95418 8419 82118
Differential levkocyte
counts (%)
Lymph 843+71 896+40  B4A+54 863+56  87.3%3.2 86.9+4.3 88.0E5.1 87.8£2.2
Stab 04+04 0.2+0.3 0.2£03 0506 0.0£0.0 04%04 0.3:+0.3 0.1+02
" Seg 14.2+74 94139 144 +£5.0 12.7+5.2 12.8+3.2 113442 10.845.3 10.7+£2.6
Eosino 0.6+0.7 0.60.6 07405 0.3+0.6 0.0£0.0 1.3+0.7 0.8:+07 1.1+0.6
Baso 0.0£00 0.0x0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0£0.0 0.0+00 0.0+0.0
Mono 05+03 0.3+0.3 0.34+04 0.3+£0.3 0.0+0.0 02403 0.2+03 0.3£0.3
Others 0.0+00 0.02:0.0 0.0£0.0 0.0£0,0 0.0+£0.0 0000 0.0+0.0 0.0+0.0
PT(S) 12,9409 14.0+1.3 14.8+2.2 13.9+17 14.9£3,1 13.3+1.3 13.7+1.5 134 l.é
APTT(S) 16.0£2.7 18.7+1.1 17.3+24 16314 16.0+1.3 165+1.1 181419 154+1.9
Female
No. of anirnals b & ) 6 2 5] 6 6
RBC (10°/el) 786+ 3 801+36 789+40 788+3% 728140 822425 807 +44 831139
Hb {g/dLt 15406 15.94:06 15.3%0.7 15.9+0.8 11.9+0.6 158404 153305 15.8+0.9
Ht (%) 16+2 1712 16+2 471‘3 441 18+%1 16+2 17%2
MCV (fL) 584+£2.0 586%25 57.9x1.6 59.8+£009 59.9+18 57.9450 56.7+ 1.8 56.6+£2.0
MCH (pg} 19510 19.9%1.0 19.5+0.8 20.2+£006 20.5:£0.4 19.20.5 19.0£0.5 19.0£0.7
MCHC (%) 33.5£0.7 338104 33608 33706 32404 33.2+06 335403 33.5%04
Reticutocyte (%) 1.9%0.1 1.9+0.3 21+02 21403 2.9+06 19403 20402 1.9+04
Platelet (10'/uL) 1013114 93.6%54 99.7+£7.7 100.9+12.3 102.9+838 1055:4.9 1014%11.2 106.5%11.8
WBC (10%/.L) 75+14 5615 Bli+15 8832 67423 64+15 T4+24 76432
Differential leukocyte '
counts (%)
Lymph 83.3+£13.2 83.9+6l 805+76  89.0%44 87078 83.7%6.9 885+23 84.1+56
’ Stzh 0.7x08 0.3+0.3 0.2+£0.3 0.3+04 0.3+£04 0605 02403 0.3+0.3
Seg 45+£120 146+6.1 17.3+£7.0 94+44 11.8+74 14.547.0 109423 144454
Eosino L1+06 0.81+04 1.5+L.1 08407 03404 0.9+0.7 03404 ' 0.7+£0.6
Baso 0.0+0,0 0.0+0.0 0.0x0.0 0.0£0.0 0.0x00 0000 0.0+0.0 0.0x0.0
Mono (5404 05+03 504 0402 08404 03+03 0.2+03 0.3+03
QOthers 0.0+0.0 0.0:0.0 0.0£0.0 0.0+0.0 0.0+00 000 0.00.0 0.0+=0.0
PT(S) 11.3+0.5 11.5+04 11.1+0.5 11.2+0.3 12.0+0.1 10,705 10.8+0.3 10.6+0.5
APTT (S} 1MA+07 143+1.1 13.9£09 M5+14 152+04 124415 44+12 12.1%18
Values are expressed as Mean+5.D.
821
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