OECD SIDS ' 3-METHYL-4-NITROPHENOL
5. TOXICITY ID: 2581-34-2

5.2.2

53

54

5.5

EYE IRRITATION/CORROSION

Species/strain: New Zealand whate rabbit

Results: Highly cormrosive [X]; Corrosive [ ]; Highly irmtating [ T,
Lritating [ |, Moderate irritating [ ]; Slighily irritating
[ ]: Not irritating [ ]

Classification: Irritating [ ]; Not irritating | |; Risk of serious damage to eyes ]|

Method: 3 rabbits/unwashed group (2 males and 1 female, the same rabbits were used
for the skin irritation test), 3 rabbits/washed of (1 male and 2 females). 96
hour-observation period, application: 0.1 gfrabbit, In the case of washed
group, the treated eves were flushed for 1 minute with ca. 300 ml water 30
seconds after application. '

GLP: Yes [X] No[] ?[]

Test substance: purity 82.6 %

Remarks: 54.3 scores after 48 hrs, unwashed group (Extremely irritating)

Reference: Unpublished company report (1988)

SKIN SENSITISATION

No studies located

REPEATED DOSE TOXICITY

(@)

Species/strain: Rat (Wistar)

Sex: Female [ ], Male | [; Male/Female [X]; No data [ ]
Route of Administration: oral (Diet)

Exposure period: 6 months

Frequency of treatment:

Post exposure observation period:

Dose; 0, 150, 500 or 1500 ppm

Control group: Yes [X];No [ ]; Nodata | [;
Concurrent no treatment [ ]; Concurrent vehicle [X];
Historical [ ]

NOEL: 500 ppm (30.7 mg/kg/day)

LOEL:

Results: A transient exeretion of glucose into urine was observed in the rats fed 1500
. ppm. No other abnormalities were noted.

Method:

GLP: _ Yes[] No[X] 7[]

Test subsiance: Commercial, purity: 99.5 %

Reference: Botyu-Kagaku 40, 38-48 (1975)

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

)

Type : Bacterial reverse mutation assay

System of testing;

Species/strain: S. typhimurizm TA 98, TA 100, TA 1535, TA 1537, TA 1538
E. coli WP2 uvtA

Concentration: 78.12 - 2500 pg/plate

Metabolic activation: ~ With [ ]; Without [ ]; With and Without [X]; No data [ ]
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Subchronic Toxicity Studies of Sumithion, Sumioxon and p-Nitrocresol in Rats and 92 Week
Feeding Study of Sumithion with Special Reference to Change of Cholinesterase Activity.
Tadaomi Kapora, Hiroyuki Kouoa and Junshi Mrivamero {(Research Departmeat, Pesticides -
Division Sumitomo Chemical Co., Ltd, Takarazuka, Hyogo, Japan) Received Jan. 16, 1975. °

Botyu-Kagaku 40, 38, 1975

7. AIFFY, AIFEVY, pobQI LS~ AD5 5 Mot 2FRESRES LT

IFAVIGEBRICKD IV YIAFS-EOTH MEHE BELT Bher (TR
Tt IEE M oTEr) 50. 1. 16. FH .

HHY v PREFAAI FA oI TORBEGORBHEEEZ U P TN BEEAIFF
150ppm, X A4 ¥V > 50ppm, p-=tn s v/~ 1,500ppm 2L EAMETNENG PHET v
beA S Y, KENE, BL - SKRAGE, DRKRE BEECERE, RRE, BREINE,

FIRASBENREREEL 2.
aAY) T AF T —EEERR,
AEBEIREHENGH I

5, MER, Ma Yoz A55—-ERAITFA L,

HEREFACSVTINL O EEBOREr BHT 3 L Ebh

AiF FU o0

SEErEELTHESA TR, A F4rEFEED 0ppm CTHEMEIY 2575 ~F2HFE

CHELLEZ A1 6.
FiEEREL .
Th ol

3L 2B R A NIERAER B R EE T Y o AF T
COEETTREF 4y QERBESR 1 MRS Sopm, 4 EH&H 0. 27me/kg/day

—H2iA XV rOERERE, 68 AEARTHEHEM Sppm T o7,

Introduclion

Sumithion® or O, O-dimethy! O—(3—methy1—4—'
nitrophenyl) phosphorothiqate is an organophos-
phorus insecticide now widely used to control
various plant pests and insects of medical impar-
The metabolic studies in mammalst~®

orally administered

tance.
radicactive

revealed that
Sumithion was easily absorbed from the gastro-
intestinal tract and distributed into various tissues.
Sumithion was confirmed to be oxidized into the
active metahbolite Sumioxon, O, O-dimethyl O-(3-
methyl-4-nitrophenyl) phosphorate in the animal
both in vive and in vitro. Both compounds were
decomposed in animal body and the radioactivity
was eliminated rapidly and completely, majorly

into urine. The major degradation products in

urine were desmethylsumithion, desmethylsumioxon,

38
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dimethylphosphorothioic acid, dimethylphosphoric
acid, p-nitrocresol (3-methyl-4-nitrophenol) and
its conjugatés. Piant metabolism proceeds in
essentially the similar manner’™; a trace amount
of Sumioxon and p-nitrocresol, free and bound
with glucose, were found.

Although it has already been demonstrated that
residue of Sumithion and its metabolites in
various ﬁarvested crops is generally low™ 1%, it
is necessary to assess the chronic toxicity of
Sumithion and other possibly toxicologically sig-
nificant metabolites in humans. In this study,
therefore, Sumioxon and p-nitrocresel as well as
Sumithion were fed to rats for consecutive 6
months to examine the subchronic effects on

vartous physiological parameters, A supplemen-

. tary study was also carried out with special

reference to the change of cholinesterase activity
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during 92 week feeding of Sumithion,

Materials and Methods

Sumithion was a technical product of Sumitomo
Chemical Co., Ltd (lot No. 417, purity 97.2%).
Sumioxon {999 pure) and p-nitrocresol (99 5%
pure) were prepared in this laboratory. '

Six week old male and female Wistar strain
rats were purchased from Nihon D.obutsu‘ Co.,
Ltd. and were housed in individual cages and
kept at 24+1°C and relative humidity of 60410
% for 6 months, All animals had free access to
food and water, The control group received
basal diet {(Nihon Crea CE-2) and the test groups
received _ powdered _diet containing the test
material. The organization of tﬁe experiment is
reproduced in Table 1. Behavioral changes and
‘mortality were observed every day and body-
weight, food and water consumption were recorded
weekly. Urinary sugar (Benedict method), protein
acid mmethod), bilirubin (ferric
sulfate method), urobilinogen (Ehrich method)

(sulfosalicylic

and occult blood (Benzidine method) were exami-
ned at 4th, 8th, 12th and 24th week (Shinotest
Lab. Co.). At the termination of 6 month feeding,
all the animals were anesthetized with ether and
blood was withdrawn {rom abdominal aorta for
hematological, clinical biochemical examinations

including cholinesterase activity measurement.

Red blood cells, white blood cells and throm- -

bocyteé were counted by a microcell counter
(Toa Electric Co., Ltd. type II) and differential
as usual.

leucocyte counts were carried out

Total blood hemoglohin content was measured
by the standard technique involving cyanometho-
hemoglobin formation'®, Hematocrit and sedimen-

tation rate were determined by the standard I
technique. Clinical bicchemistry examinations
were carried out with sodium, potassium, chloride,
total protein, albumin, phbspha’tase
(ALP), GOT, GPT, blood urea nitrogen. glucose
and bilirubin by an autoanalyzer (Technicon Co.,
SMA 60/12). Cholinesterase activity (ChE) was
determined of plasma, red blood cells and brain
The enzyme pre-

alkaline

by an electrometric method!®.
parations were reported elsewhere!s),
Immediately after blood sampling evéry tissue
and _organ were grossly observed and major
organs were dissected out to weigh. Also the
following tissues were subjected to histopatho-
logical examinations by fixation with 10% for-

" malin, followed by double staining with Hema-

toxylin and Eosin ;- brain, eye, spinal cord,
peripheral nerve, heart, lung, spleen, bone marrow,
Iymph node, thy;mus, esophagus, stomach, small
intestine, large intestine, Eiver,_ pancreas, kidney,

prostate or

testis or ovary,

uripary bladder,
uterus, pituitary,.thyreid, adrenal and broachus,

A supplementary study was carried out with
special reference to the change of cholinesterase
activity of plasma and red blood celis during 92
week feeding of 2.5, 5 and 10 ppm of Sumithion.
Each group was composed of 15 males and 15
females. At 2ad, 4th, 6th, 8th, 12th, 16th, 20th,
24th, 42nd, 68th and 92nd week of feeding, a

small amount of blood was obtained from orbital

Table 1. Experimental designs of feeding test of Sumithion,
"Sumioxon and p-nitrocresol to rats.

Dietary level

Number of animals

Group Compound . ppm male fernale
C — 0 15 15
T-1 . Sumithion 10 15 15
T-1 7 30 15 15
T-1I #” 150 15 15
T-IV Sumioxon 5 15 15
TV P 15 15 15
T-VI o 50 15 15
T-VIY p-nitrocresol 150 15 15
T-VIII, ” 500 _ 15 15
1500 i5 . 15

T-IX ”

39
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plexus by using ‘glass capillary u_pdsi":i etﬁer that only at high‘dbsage of Sumithion the animals
ity ingested- a little miore amount of food at the
vl ‘ initial 2 weeks. - There were no appreciable
. ; differences in x&;ater consumption among control
Results and Discussions . . and any test groups. Intake of the test compounds

anesthetization. Brain cholinesteraseaci

measured after 92 week feeding.

during the feeding period was calculated and the
. results are shown in Table 3,

Behavior and mortality ; There was no signs of
toxicity during 6 month feeding of Sumithion,

Sumioxon or p-nitrocresol. One death was Table 3. Intake of Sumithion, Sumioxon and
observed in male fed 15 ppm Sumioxon during . : P—nitrgcresql during 6 meonth feeding
starvation period just prior to necropsy. period. : ’

Compound ingestéd

:’ ‘ Body weight change; Table 2 shows mean body .
. Compound Dietary level mg/kg body weight/day

weight change during the feeding period. These . m

: 1 ‘ PP male female
compounds were found not to affect the body o o .
weight gain adversely except that a slight Sumithion 10 0.59 0.64
: depression of body weight gain was observed 123 , ;?g 1330
: uru.lg.the' initial feeding period of 150 ppm Sumioxon 5 0.31 0.34
' ; Sumithion in both males and females (Ist to 2ad 15 0.91 0. 99
PREE week). However, the body weight gain recovered 50 2.99 " 3.66
o to the normal level in 2 to 3 weeks. ' p-nitrocresol 150 9.23 10. 1
o Food and water consumption; The results of food 500 30.7 32.8
BRERE 1500 - -94.7 101, 00

and water consumption measurement revealed . LT

. : Table 2. Body weight gain during 6 month feeding of Sumithion,
i Sumioxon and p-nitrocresol to rats.

Body weighta?, g -

Sex Experim-ental' groups Initial Final Gain
J; Male control 0 ppm 1884-6. 13 419+11.6 231+ 9.0
3 L : Sumithion 10 ppm 194 + 4. 50 438+ 8.6 244+10. 3
' 30 ppm 17843, 48 434 +13.9 256 +15.5
S 150 ppm 197 3. 87 427 +11.5 230+10.8
L Sumioxon 5 ppm 156 + 2, 48%* 408+13.9 2524 14, 2
" 15 ppm . 16546, 03* £10£12.2 245+13. 2
: o : 50 ppm 19746, 67 123+12.5 226:£10.8
p-nitrocresol 150 ppm 177 £7.85 428 +12.0 251+11.6
- 500 ppm 18547, 75 430 £16.5 945 +14.2
1500 ppm 181:£5. 30 4474187 266 +18. 3
i . Female control 0. ppm 145+4, 35 273+ 8.4 1284+ 5.4
D Sumithion 10 ppm 155 +3, 86 279+ 7.4 124+ 6.7
Lo 30 ppm 143+3,68 %2+ 5.3 1194 4.1
150 ppm 14145, 31 952+ 5. 2% 111+ 6.3
' . Sumioxon 5 ppm 14042, 74 263+ 6.7 : 123+ 5.6
ro ‘ 15 ppm 1534283 270+ 2.8 117+ 3.5
: 50 ppm 148+3. 22 . 279+ 7.7 131+ 6.6
! p-nitrocresol 150 ppm 143+3.68 269+ 5.2 126+ 5.5
: 500 ppm - 14242 79 273+ 5.8 131+ 4.9
1500 ppm 145 4, 08 . %8+ 6.1 123+ 5.5

2} mean & standard err(n;
¥ p<0.05, ** . p<0.01
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Table 4. Hematologuca! studies in rats treated with Sumlthlon, Sumloxon and p—mtrocresol for 6 m0nths a

Hemato::nt

Dletary fevel Red blood ’I‘hrombocyte

101

4%

Sex Groups ppm cell 10 x 104 rae nﬁfr?baﬁlron % Hem;/gc}fbm Xﬁlti 11?}%00d
Male control 0 919+10.9 74 116 10 1, 54:+0, 38 48.641.08  14,7+0.26 88.214,60
Sumithien 10 018+12,2 76.5+3.59 2.42+0.50 46.0+0.61  15.2+0.22 92,7+4.91
30 874+11.2 78.7+4.34 . 2.99+0.81 46,0+0.93 14.5+0.19  84.4+6.39
150 904 414.7 68.0+4.05 1.25+0.27 46.3+0.69 - 14.6+0.19 91.5+4,39
Sumioxon 5 940 +10. 8 79.94£6.70 2,55+0. 35 46,1x0.48 14,1+0.17 97.6+3.80
15 94512, 0 74.5+4.40 2,64+0.46 46.9:+0.70 13, Q:I:O. 19* 90,645, 20
50 039+16.5 | 81.0+5.80 1.8310. 30 47.8+1.08 14.0:0.28 ~92.4+4.90
p-nitrocresol 150 991 £ 16, 1** 71.8x5.00 1,490, 42 47.34+0.97 14.0+£0.24 80.94+6.00
500 970+20.0 " 82.5+6.40 1,.494+0, 32 47.8£0.95 14,14+0.22  92.1+4.00
1500 096 16, 2% 78.1+£4,10 1.37+£0.40 ° . 47.1x£0.72 14, 00,21 90.3+£3.70 .
Fémale control 0 843:414.7 90.5+6,95 0.94x0.29 43,8+0,72° 13,8%0.11 78.8:x4.95
Sumithion 10 885+ 15. 8% 88.2:6.43 0.84+0,17 45,6+0,80 - 13,8%£0.20 79._9:\:6.01
30 836£13.8 82.3%4.85 0.99+0.33 42.8+0.72 13.7+£0,14 70.5%5,17
150 840+13.0 84.0x5. 42 1.78+0, 45 42,1+0.27* 13.9+0.11 70.5:5,17
Sumioxon 5 8264 B.2 79,144, 00 2,380, 409* 43; 5.:1-_0. 73 13.5x0.13 66.1x4.40
15 845+ 9.8 82, 7+5,01 1.98+0.31* 43.7+0.60 13.8+0.15 - 60.9+3, 70**
50 8774 6.6* 85.1+£3,40 1.61+0,29 43/5+0.58 13.94£0.19 62,144, 50*
p-nitrocresol 150 327+138.3 79,844, 00 1,41 0,30 43,1+0. 46 13:940.19 53,1390
500 821x14.1 79.9+£3.31 2.33+£0.50 42.840.50  13.7+0.09 49.'34:3_ 31**
1500 845+16.7 T.3+£4.72 1.89+0.41 43,5+0.78 1-3. 540,15 49.5 :I:é. 31x*
2} mean £ standard error
¥ p<0.05, ¥ p<C0.01

n—% o ®© % ¥ ¥ MW
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Hematology ; Table 4 summarizes the’tesults of
the hematological examinations (Differential, leu-
cocyte counts were zlso carried out'a,ltl:‘m&g'h the

data are not submitted .here). Altho_ugl,f }‘.Here-

were several significant differences in some.cases
indicated by asterisk, they were not attributable
to the compounds, since some of them were not

dose-reiated and others were seemingly within .

the range of physiolegical fluctuations.
Urinalysis ; At the latter half of the feeding
period urinary protein was found in all rats
examined of both. contrel and each of the test
groups. However, the degree was not dependent
ofi the administration of the compounds. A tran-
sient excretion‘ of sugar into urine was ohserved
in the rats fed 1500 ppm p-nitrocresol at 4th and
8th week, but it disappeared thereafter. No other
abnormalities were noted.

Clinical biochemistry and cholinesterase activity ;
The results of blood biochemistry and cholines-
terase activity after 6 month feeding are shown
in Table 5. Although there were some significant
differences in several of the parameters tested,
thése differences (excluding cholinesterases) were
neither so large nor dose-dependent and, there-
fore, are presumably not atiributable to the
feediné of these chemicals. On the other hand,
plasma, red blood cell and brain cholinesterase
activity of the animals given Sumithion or
Sumioxon showed a dose-related decrease. Female
plasma cholinesterase was more susceptible to
Sumithion than the male enzyme and even at the
lowest dosage (10 ppm) the activity of the
former was significantly lower than the control,
whereas the latter showed no inhibition. Sumi-
oxon at 5 and 15 ppm caused no significant
inhibition of plasma enzyme. No reduction in red
blood cell cholinesterase activity was observed
by Sumithion at 10 ppm ({male and female) and
30 ppm (male) or by Sumioxon at 5 and 15 ppm
(male and femalej}. The inhibition of brain
cholinesterase activity was
than males ;

more remarkably

observed in females in females

Sumithton at 150 and 30 ppm and Sumioxon at

" 50 and 15 ppm were inhibitory, while in males

only Sumithion at 150 ppm was inhibitory.
Organ weight; The weight of 9 major organs
was determined and their ratios to body weight
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were calculated, Tabfe 6 shows the ratios,
Although the weight and the ratio of several
o}gans in a certain treated groups were signi-
ficantly deviated from those of the control, they
were regarded as not dependent on the compounds

administered.

*: Histopathology ; Histopathological examinations

were made of 24 tissues of all rats given the
highest dosage of Sumithion, Sumioxon and p-
nitrocresol in.comparison with the control. The
results are summarized in Table 7. Pneumonia-
or abscess in lung (excluding p-nitrocresol group),
vacuolar degeneration in the parenchymal celis
as well as a slight bile duct proliferation and
infiltration of oval cells in liver and a slight
magnification of the renal tubule and cell infiltra-
tion in interstitial connective tissﬁes in kidney
were findings common to hoth éontrol .and ‘tfeated
groups and these changes were not due to the
administration of the compounds. No other signs
of abnormalities were observed in any tissues
examined which might lead to the formati.on of
hyperplasia. :

Thus, no adverse effects were observed in all
the parameters examined except cholinesterase
inhibition by 6 month feeding of up to 150 ppm
Sumithion, 50 ppm Sumioxon and I500 ppm p-
nitrocresol to rats. The findings were in well
accord with 2 year chronic feeding study of
Sumithion in beagle dogs'™, where 200 ppm of
Sumithion gave no other untoward reactions than
inhibition of cholinesterases. Sumioxon at 5 ppm
was not inhibitory on plasma, red blood cell and
brain cholinesterase, while Sumithion at the
lowest level (10 ppm) inhibited the female plésma
cholinesterase. Therefore, a supplementary feed-
ing experimént of Sumithion to rats was under-
taken to establish no effect level in terms of the
effect on cholinesterases. In this study each 15
male and 15 female rats were kept on diet
containing 0, 2.5, 5" and 10 ppm of Sumithion
and blood wés taken periodically and plasma and
red blood cell cholinesterases were determined
by delta pH method. . At the termination of the
feeding the animals were sacrificed and brain
cholinesterase a(_:tivity was determined. Sﬁme of

the test animals were dead in the latter half of
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Table 5. Blood biochemical studies in rats treated with Sumithion, Sumioxon and p-nitrocresol for 6 months. &

Sex ' Groups Dietary level Sodium Potassium Chlorine Glucase Blood urea-N  Total protein Albumin
ppm Meq/1 Meg/1 Meq/1 mg/dl mg/dl g/dl _ g/dl
Male = contral Q- 140 +0, 81 8.8440.32 101+1,38 03.8+3.09 16.7+0. 96 7.21+0.13 2.48+0.09
Sumithion 10 139+0, 30* 9.50+0.27 101£0.73 107 £5.43 15.0+0,56 6:80:+0.10 .  2.480.08 )
30 130+0.71 9,4740,20 103+0. 40 112 £6.53* 16.1x0.57 8,770, 10* .’2. 45+0.11 -
150 140£0.52  9,5820.31 103:0.64  98.2+4.97 20.1+2.58 6.78£0,00%  2.4640.07
Sumioxon B 142 £0, 45* 7.56 20, 20%* 101 0. 50 113 13, 70%* 16,80, 65 8,73 £0. 10* 2.44%0,08
15 A 14240, 40 9.00:0.40 '101 +0.72 101 i?; 16 "15,9£0,73 6.88:+0. 16 ' 2.56:£0,07
50 140£0.70  9,08+0.24 1022060 112 +7.26%  17.0x1.04 .63 +£0.06%*  2,61k0,12
p-nitrocresol 150 14341, 07 8.95+0.35 103+0.71 92.2+48 28 16.4:4£0.61 7.02+0.12 2.30+0.15
500 142+0.79 . 8.89+0:26 10046, 13 107 £9.14 14,820,965 7.0740,06 2.58+0.09
1500 142 +0. 79* 8.76+0.32 102+0.58 08.3:+5.82 15,940, 8'_7 6. 90.:I:0. 13 2.47x0.11
Female control ¢ 1464 0. 62 11.6£0.59 108+£0.54 90.8+£5,08 15, 3+0.47 7.96+0,12- 3.6940.09
) Sumithion 10 151 +£0. 88 8.884.0,30 107 £0.56 73. 843, 96* " 17.94+0.64 7.98+0.13 3,47%0.13
30 146+0,65 11.éi0.61 1068 £ 0. 69* 71.243. 33* '1"7.1:1:0. 65 7.83+0,12 3.65::0.16
150 149 4 0. 65* 10.8+0.34 1080, 70 74,6 £3, 00** 20, 740, 79+ 7.71x0. 14 3.50+0.14
Sumioxon 5 14240, 47**  7.66 40, 25%% 102 +0.56** 81.748.15 15,9+1.03 7.89+0.11 ‘ 3.4140.15
15 144 %1, 01 9,260, 39 10441, 39 83.914, 56 16,6 0,77 -7.56 %0, 13* 3.21x0, 10*
50 14340, 56** 7, 471_0. 26%% 103 %0, 37 81.6+3.15 16.74+0.79 7.57+0. 13* 3.31+0.02*
p-nitracresol 150 + 13541, 28% 7,90+ 0. 28%*F 101 £ 0. 70%* 79. 0+6. 36 14,411, 12 7.01£0,08% 2,9610, 14*
500 1401, 11%¥% 8 220, 37%* 1030.53** - 81.0+£4.17 13.5+0. 82 7.324+0.07** 3.45+0,15
1500 14210..57** 8.7240. 30%* 10420, 71%%  75,4+4,67 15.0%1,18 7,93+£0.10 3; 53+0.14

) mean £ standard error
* p<20.05, ** p<<0.01

—% w'%é»ﬁﬁ%
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Sex

Vale

Female

Groups

control

Sumithion

Sumioxon

p-nitrocresol

control

Sumithion

Sumioxon

. p-nitrocresocl

b 4PH {6r 60 min, at 37.5°C

Dietary level
ppm

10
30
150

15
50
150
500
1500

0

10

30

150

5

15

50

150
500 -

1500

Bililubin
mg/dl

0.26+0.02

0.28%0.01
0.22+0.01
0.2540.02
0.30£0.01**
0.20+0.01
0.27:0. 02
0,350, 02%*
0.33 0, p2%*
0,320, 01%*

0.33£0.02
0.3940, 02

' 0.3320.02

0.'30 0. 00**
0.3320.02 |
0.330,02
0.40:£0. 01
0. 310,01
0.330,02
0, 34:£0,02

Table 5. (Continued) !

ALP
K-Au

31.2£3.92
22,1+1.36
18, 1= 1. 04%*
28.3+1,86
21.8+1.63%
25.1+3.13
24,422, 27
21.0+2. 05%
18,72, 02*
20,541, 52%

17.121.93
15.8+1,.22
12.4+0.73
15.3+£1.24
16.1+1.58
13.3%1.43
17.0+1. 86
9.69+1. 49%*
13.941.74
13.0x1.02

GOT
Karmen u

228+7.49

199 = 10. 7*
206 £ 5. 43
187 4 10 8%*
2034124
190 £ 9. 32%*
19614, 3
187 £ 8. 45%*
103 = 4, 20%*
192 0. 8o**

206 19,85
251£10.4
240£16. 3
226 £9. 85
231+11.4
23949, 71
954+14. 9
182+ 13. 8*
192+ 10. 0%
298+ 8. 80

GPT
Karmen u

77.0+2.09
74,543,04
72.3+0.88
71.1+1.89
63, 0+ 3. 06%*
68. 3+ 3. 06%*
70. 2 1. 28*
75.3+3.36
67. 041, 63%*
66. 4.+ 1, 33+*

31,1152
23,9+1.79
23.7+1.75
16, 7£0, 82%*
24,142 11%
20,342, 24
26.8+2. 44
19,843, 83*
19, 41, 73%*

20. 81, 76%*

Cholinesterage”

(et

plasma
4PH

0.89+0. 14

0.84:0.07
0.60+0.05
0.510. 03
0.66 0. 06
0.59+0.08
0.60+0. 06

1,840, 3)

0. 830, 09**

D.92+0,17%*
0. 45::0. 04**
1.60+0.09
1.2440.19
0.78+0.12%

" red blood cali

4pH

0.36+0.04
0,35+0.02
0.30+0.05
0.11 40, 04%*
0.42+0.02
0.36+0.03
0.24+0.02*

—_— "

0.38 40, 04
0.32:+0. 02

0, 27 0. 02*
0. 13:£0. 02%*
0.40:£0, 02
0.35x0.05
0.15£0. 01**

“brain
4APH

0.98+0. 05
1,09+0.07

0.88+0.03
0. 46 0. 10+
1.16:£0, 06*

0.9520. 04
0.95+0, 04

0. 66 0, 02**
0.29+0, 01**
0.92:0. 06

0. 830, 03*
0,720, 02**

% ov & £ & ¥
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Table 6. Ratio of 6rgan weight. to body weight of rats treated with Sumithion,
. . Sumioxon and-p-nitrocresol for: 6 months. 2
Sex Groups Diéf;rgrmlevel Llllhg: L_i%er Kiggey _ Sp}een H;ngt :
Male control 0 0.69+0.06 2.31£0.08 0.59+£0.01 0.24%0.02 0.30+£0.01
Sumithion 10 0.54:+0,03* 2.39+0.04 0.64+0, 02 0.2140.02 0.31+0,01
30 0,56+0.05 2.3840.08 0.64+£0.01% 0.19+0.01* 0.32+0.01
150 0.59+0.04 2.36+£0.05 0.62+0.01 0.194£0.01*% 0.3040, 01
Sumioxon 5  0.61+0.05 2.34+0.06 0.60£0.02  0.20£0.02  0.30+0.0
15 0.65+0.04 2.37+0.05 0.63+0.01 0.24+0.02 0.3220.01
. 50 0. 62i0: 06 2.494:0.06 0.64+0.03 0. 20 +0.01*  0.3240.01
p-nitrocresol 150 0.670.09 2.12+0.04 0.60+0.02 0.22+0,02 0. 28+ 0. 01%*
500 0.68+0.06 2.28+0.05 0 62+0.02 0.21+0.01 0.31+£0.01
1500 0.5540.02% 2,25+0.05 0.60+0.02 0.20+0.01 0.31+£0.01
Female control 0 0.65+0,05 2.6320.08 0.66+£0.02 0.23+0.01 0.32+0.01
Sumithion .10 0.67+0.04 2.34+0,06%*F 0,63+0.01 0.24+0.02 0.34%0.01
30 0.66+£0.03 2.43£0.05% 0.60£0.01% 0,22:20,01 0.34:£0,01
150 0.68+0.03 2.6240.05 0.70£0.02 0. 26+0.02 0. 36 £0. 01**
Sumioxon 5 0.68+0.03 2.37x0.03* 0.61+0.01* 0.26+0.03 0.35+0.01*
15 0.58+0. (_)2 2,43+0,04% 0.62+0.01 0.23+£0.01 0.34+0.01
56 - 0.67+0.03 2.3440,06% (,62:£0.01 G.23£0.01 3.34+0.01
- p-nitrocresol 150 0.64+0.04 2.49+0.03 0,60+0,03 0.24£0.02 0.3540, 01**
500 0.60+0.03 2.36+0.03% 0.6140.02 0.24 +0,02 0.35+0. 01%*
1500 -0.680.04 2.40+0,04% 0,6140.02 - 0.23+0.01 0.34%0.01
4} mean % standard error .
* p<20.05, ** p<0.01
Table 6. (Continued)
Sex Groups Dietz;;)ymlevel Arg;ex:og! T;sgtis rOn;ai%( B;gin
Male control 0 11.8+0.83 0.734+0.02 Ve 0,45%0,01
Sumithion 10 11.8+£0.55 0.72+0.02 ye 0.46£0.01
30 10.8+£0.77 0.74+0,03 e 0,454+0,01
156 10.4+0.72 0.70+0.02 /- 0.45+0.01
Sumioxon 5 1324121 0.7440,02 / 0. 460, 02
15 13.1+£1.14 0.75£0.02 / 0.48£0.01
50 12.0+0.25 0.7210,02 v 0.4540.02
p-nitrocresol 150 12.440.70° 0.74+0.02 Ve 0.43+0.01
500 12,2+0.81 0.73+0.02 ye 0.4520.02
1500 10, 4+0.66 0.7240.03 e 0.43+0.02
Female  control 0 20.61.11 Ve ©28.0£3.12  0.6620.02
Sumithion 10 21.3+1.23 7 31.0%+3.60 0.624£0.02
30 19, 840.96 ye 26.5+1.89 0.64+0.04
150 22.5+1.19 v 35.4+3.62 0.724+0. 02
Sumioxon 5 ©22.9+£1.19 Ve . 29.7+3.30 0.66+£0.02
15 22.3+1.23 Ve 27.0+2.78 0.65+0.01
50 20.2+1.04 Ve 31.7+3.36 0.66+0,02
p-nitrocresol 150 21.4+1.00 Ve 27.8+£2,93 0.65+0,02
500 22.7+1.11 Ve 28.0+2.27 0.65+0.01
1500 20.9+0.92 Ve 26.9+2.37 0.64+0.01
45
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Table 7. Hastopatholpg-l_ga] findings of rats. treated with Sumithion,
p-nitrocresol for 6 months,

Sumioxon -and:

B ot o2 o 4 %IL

control : . Sumithion Sumioxon p-nitrocresol
Tissues 150ppm 50ppm 1500ppm
maie female . male female male female male female

' Brain — — — — — - " — —
Eve — — — L e — — — —
Spinal cord — — - — — — — —
Peripheral nerve — -— — — — — _— _
Bronchus — — — — — — — _
Lung* + + + + + — — —
Heart — — — — — _ — —
Spleén — - — — —_ — _ _
Bone marrow — — — — — — — —
Lymph node — — — — — — — .
Thymus - — — —_ — — — —
Esophagus — e — — — — _ _
Stomach — - — — — — — _—
Small intestine — — — — — — — —
Large rintestine — — — — — — — _
Liver — —_ — — — — — —
Pancreas — — — — — — — —
Kidney — — — — — — — _
Urinary. bladder —_ — — — — — — S
Testis — Ve — S — Ve — ya
Prostate — yd — Ve —_ yd — -/
Ovary e — Ve — / — Ve —
Uterus /S — /S — e — ~ —
Pituitary — — — — — — - _
Thyroid — — — — . . _ .
Adrenal — — — — — — - _

* Ppneumonia or abscess

Mortality of rats treated with Sumithion for 92 weeks.

Table 8.
D No. Number of dead animals
Sex 03¢ of 0~12 12~24 24~48 48~60 60~72 T2~84 84~92 Mortahty %

ppm rat week

Male 0 5 0 1 2 0 1 3 0 7/15 46.7
2.5 15 3 0 0 0 1 2 2 8/15 53.3
5 15 0 0 2 2 1 0 3 8/15 53.3
10 15 0 0 3 0 1 3 0 7/15 46.7

Female 0 15 1 1 3 0 1 1 0 7/15 46.7
2.5 15 2 0 0 1 2 1 2 8/15 53.3
5 15 0 0 1 0 4 1 1 7/15 46.7
10 15 1 0 0 1 1 2 2 7/15 46.7
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the feeding period, as shown in Table 8, mainly mental period. At 5 ppm the cholinesterase
.due to pnéumonia, which indigatgs’that Sumithion activity was slightly depressed at the early
had no adverse effects 6n survival of the animals. period of ‘feeding, but it tended to recover on
Fig. 1 shows change of plasma cholinesterase longer feeding. The tendency was similar to that
activity. The enzyme was not inhibited by 2.5 reported by other workers™, Sumithion at 10
ppm Sumithion throughout the 92 week experi- ppm was significantly inhibitory, just like the
120 1120
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Fig. 1. Changes of plasma cholinesterase activity in rats treated with.
Sumithion for 92 weeks. ‘
—- 2.5 ppm

+— 5.0 ppm ————— 10 ppm
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Fig. 2. Changes of red cell cholinesterase activity in rats treated with
Sumithion for 92 weeks.
— 2,5 ppm =~ «—+«—+ 5.0 ppm = - 10 ppm
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Table 9.

“Brain qp’qﬁdi;étéfase activity of rats treated with

 Sumithidh-for 92 weeks.

Dietary level " Male Female
ppm . 4PH® . B 4 4PH=} %
0 0.918 £0.041 100 0.905 0, 016 100
2.5 0.911£0.024 0 99.3 0,906 0,078 100
5 0. 880 +£0. 020 95.9 0. 896 0. 026 99.0
10 0.86040, 034 93.7 0.865+40,016 . 95.6

w 4PH for 60min, at 37.5°C

Mean #* standard error is given. (n=15)

previous trial.
Red bleod cell cholinesterase was again less

- susceptible, as shown in Fig. 2, to Sumithion

than the plasma enzyme and even at 10 ppm the
inhibition was not-so significant. The activity of
brain cholinesterase of ~ the treated rats was
comparable to the control, as shown in Table 9.
Histopathological examination of the animals
sacrificed at the termination of the feeding re-
vealed no adverse effects which were due to
administration of Sumithion. _

Based on the supplementary experiment, no

effect level of Sumithion with respects to choline-

sterase inhibitiori can be determined to be & ppm
in food or 0.27 mg/kg body weight/day in male
or 0.28 mg/kg/day in female, which is rather
close to the no effect level in dog (5 ppm in
food or (.15 mg/kg/day}'™ or in human (0.2
mg/kg/day by subacute oral administration to
volunteers) 9, '
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