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Short-Term Toxicity of Butylated Hydroxytoluehe in Mice

OSAMU TAKAHASHI* AKIO OGATA¥*, HIROSHI ANDO* YOSHIKAZU KUBO*,
YUKIE TADA¥, TOSHIKO NAKAO* and KOGO HIRAGA*

Keywords toxxclty, butylated’ hydroxytoluene, mice

Butylated hydroxytoluene (BHT) is a‘hi_ndered phenolic antioxidant widely used as a food preservative
or rubber and petroleum stabilizer. Mahy toxicological studies were sumﬁarized by several authors!™. The
short-term toxicity of BHT was mostly studied using the rat as an experimental anirhal and the major
effect of BHT was the induction of hepatic. hypertrophy accompanied with the increase in hepatic microsomal
enzyrhes in rats. On the other hana, it was reported that the lung' damage caused by intraperitoneally
or orally injected BHT was a toxicity to mices™. We reported the hemorrhagic death by dietary BHT
in rats®, and found the species difference in the hemorrhagic effect of BHT. Theso findings suggest
that the safety evaluation of "BHT‘ should be specified depending upon the‘»toxioological data using more
animal species. ‘ v :

The present report describes the general sighs of intoxication caused by BHT in male and female mice.

Materials and Methods , | :

Male” ahd femole ICR mice ‘(CLEA Japan Inc.), 4 weeks old, were fed a laboratory fation (CLEA
CE-2) in plastic cages for 2 weeks and then divided into groups, hou.s'ed individually in a stainless wire
cage and fed the BHT-containing experimental diet for 3 weeks. The 24.00%casein-purified diet was used
as a'basal®, and given to each mouse in a form of a kneaded dough with some water. The concentration
of BHT (from Tokyo Kasei Kogyo) was 1.20% which was nearly equal to the hemorrhagic LCsouodays
in rats. In order to compare with the effect on rats and mice, Sprague-Dawley rats (CLEA) were used.
The feeding procedures were similar to those to mice. All experiments were done in a controlled room at
2541C and 50+5% humidity. .

Body weights, food intakes and the outward signs of intoxication were récorded during the experimental
period. BI—‘IT intakes were calculated from food intakes. Animals were killed by a blow on the.head
Then, blood was collected and some organs. were removed arid weighed. Whole blood coagulation: times
were measured by the method of Sahli and Fonio described by Matsuoka®. Hematological counts were
made by the Coulter Counter Model S (Coulter Electronics Inc., Hlaleah Florida). ‘

Results and Discussion

The changes in body we1ght and food intake are shown in Fig.'l. The stress after alterations in cages
and food quality might have caused depression of body weights at early peI‘lOd in male and female mice.
Body welght and food intake of mice fed BHT were lower ‘than controls in male, but were equal or higher
than controls in female. The changes in body weight and food intake of Sprague-Dawley rats are shown in
Fig. 2. Although the lag of adaptation in mice was longer than in rats, effects of BHT on body weights
were lesser in inice than rats.” BHT intakes: caleulated from food ir;takes, were about 1.9g/kg in male and
about 2. 5g/kg in female mice. ‘ o ‘

_The following signs were noted with mice féd BHT for 3 weeks. A mild- diarrhea on Day 1-5, -hair
roughening on Day 6-9 and some stimulated behavior on and after Day 9 in male mice, and a diarrhea in

some female mlce, whose stools “were- yellow1sh

* ﬁ}?\%ﬁﬁfﬁiﬁ%ﬁﬁﬁ“ﬁ 160 ﬁﬁ'\%‘[ﬂ%ﬁEEAW 3—24—1
* Tokyo Metropolitan Research Laboratory of Public' Health
. 24~1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Gross findings in autopsy are shown in Table 1. Table 1. Gross Findings in Autopsy

Organ weights and hematological values are shown

. . Groups No. of Observations

in Table 2 and 3. The enlargement of liver or animals

caecum was markedly caused by dietary BHT in Control 5 _

mice, and these effects were similar to those in E Enlargement of caecum 10

rats. The lungs were enlarged in male mice, which < BHT 10 Enlargement of lungs 7

suggested that dietary BHT may ‘also cause the = Enlargement of heart 2

enlargement of lungs in mice as well as Control 5 Enlargement of lungs 2

intraperitoneally or orally BHT™®. However, Enlargement of caecum 10

in rats, the enlargement of lungs was not caused S—l Thickening of duodenum 10

even by intraperitoneally injected BHT (Table 4). é BHT 10 Enlargement of pancreas 2
" The interesting data in this study were the [ Greenish liver 2

enlargement of pancreas, thickening of duodenum = Enlargement of spleen 4

and greenish coloring of liver, which suggested the Enlargement of thymus 6

possibility of the functional acceleration in the
digestive process in female mice. The histological
observations of those livers gave no abnormal figures, but we had already found the deep-green coloring
of liver by feeding of BHT in combination with linear alkylbenzene sulfonate for 9 months in male
mice!®, Tt appeared that BHT also influenced the reticulo-endothelial system, which contained the

enlargement of spleen and thymus and the increase in white blood cells in female mice. Whole blood

Table 2. Effects of BHT on Organ Weights in Mice

Absolute weight Relative weight
(mg) (mg/100g body weight)
Organs
MALE FEMALE i MALE FEMALE
Cont. BHT Cont. BHT Cont.. BHT Cont. BHT
Brain 497 486 519 501 1414 1432 2059 1857*
Thymus 59.0 41.7 55.3 70.9 162 123 217 258
Lungs 202 264 280 265 563 788* 1106 977
Heart 146 132 117 112 408 393 462 415
Spleer_l 75.7 92.9 71.8 86, 2* 212 276 282 321
(R) 1.75 1.79 3.41 3.37 4.90 5.33 13.5 12.4
Adrenal
») 1.70 1.88 3.73 3.73 4.78 5.63 14.8 13.7
Liver 1871 2231* 1288 1978%* 5229 6611%** 5060 7263%**
Kidne (R) 280 260 171 167 791 768 674 615*
Y (@ 5)) 270 242 167 161 761 715 662 595%
. (R) 125 140 353 418
Testis
) 123 130 345 388
(R) 5.26 5.28 20,7 19.5
Ovary
w 5,39 4.89 20.9 17.9
Uterus 105 81.0 416 302

Each value represents the means of 5 in control or 10 animals in BHT-given group, and those marked
with asterisks differ significantly (Student’s #-test) from the appropriate control values:

*P<0.05; **P<0.01; ***+P<0,001.
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Table 3. Effects of BHT on Hematological
Values in Mice

MALE . FEMALE
Cont. BHT Cont. BHT

White blood cells(103/mm®) -3.36 3.36 2.24 3.76*
Red blood cells (108/mm3) 8.70 8.52 8.16 8.08
Hemoglobin (g/100ml) 16.1 15.2 15,4 14.9
Hematocrit (%). 43.2 41.4 42.2 42.1
Mean corpuscular volume (g3) 98. 0 96.2 102 102

Whole blood coagulation )
time (min) i 4,67 5.57 7.27 5.68

. Each value represents the means of 5 in control
or 10 animals in BHT-group, and those marked with
asterisks differ significantly -(Student’s #-test) from
the control values: *P<0.05..

Table 4. Effect of Intraperitoneally Injected BHT
on Lung Weight in Sprague-Dawley Rats
' BHT
Cont. {x3 days)
380mg 760mg
Absolute (g) 1.52  1.71 " 1.26
Lung

g/100g body

weight Relative (weight

)0.725 0.875 0.647

Each value represents the means of 5 rats, *whose
weights of livers were significantly increased by both
doses of BHT yersus control. .

. coagulation time was not prolonged.

These results suggest that the toxicity of BHT
in ‘mice is largely different from those in rats and
effects on body weight or “hemostasis may be
slighter than in rats but effects on some other

functions appear to be much stronger than in rats.
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Table 1. Hematology
b Sex G No. of WBC RBC Hgb Het MCV MCH MCHC
ay ex  Lroup Rat % 103 /mm? x 108/mm? g/dl % # rrg %
Control 18 14.9£3.0  3.2+0.4 9.2+1.3 24+ 7.4 ' 82+1.2 29+2.3 36+8.8
v 008% 26 16.443.0  3.7+£0.2%  10.2+0.7 29+ 2.7 81+1.8 27+1.2 34+1.2
0.25% 24 13.9£7.9  3.5+0.3 9.7+1.0 28+ 2.7 80+3.1 28+2.1 34+2.3
0.50% 28 12.3£4.1%  3.6+0.4  10.4+10 30+ 3.2* 83+3.4 29+2.2 35+2.2
10 '
" Control 18 15.1+3.1  3.1£0.5 9.3:+0.8 2+ 4.4 83+1.4 31+7.7 37+8.9
& e 0-08% 19 14.442.1  3.7+0.2%  10.2+0.9 30+ 2. 4% 82+1.6 2740.7 33+0.9
@ 0.25% 21 13.1£5.5  3.4+0.1 9.6+0.7 28+ 1.7 80+£2.9 27+1.8 34+1.9
é 0.50% 19 11.942.9%  3.6:40.4% 10.2+1.4 31+ 1.8%* 83+3.6 28+1.3 34+1.0
! Control 15 9.8+7.3  5.1£3.5  11.7+8.1 20+10.0 67+7.1 2441.7 34+2.8
- v 0% 33 8.7+3.1  3.6+0.5 8.8+1.3 2%+ 4.1 70+2.5 25+1.0 3411
§ 0.25% 24 5.5£2.3%  3.840.5 9.1+1.5 26+ 4.2* 69+3.1 24+1.3 34+0.9
i 0.50% 21 9.2+7.3  3.8+0.3 9.5+1.5 26+ 3.1* 69+3.2 25+3.2 36+3.2
14
Control 16 7.743.8  4.6+3.1 9.0£1.2 14+ 9.6 7046.7 24+1.9 35+1.7
0.08% 19 8.94£3.4  3.910.2 9.6+0.8 26+ 4.6 70+2.5 24+1.1 34+0.9
Foooosy 20 56+13  4.0+£0.5  10.040.9 28+ 3.8 69+2.1 2441.2 34+1.3
0.50% 19 11.0£10.1  3.9+0.3  10.2+L9 26+ 2.1 69+1.6 26+3.9 36+3.2
Control 4 4.7£1.9  47+15  10.3+3.2 29+ 8.4 62::6.6 22:+3.2 35+1.4
0.08% 5 58+13  6.3£0.6  13.2:tL5 37+ 3.6 59+1.7 214+0.2 35+1.2
n 10 o025y 5 6.5+1.5  6.2+0.8  13.9+1.2% 37+ 2.8 6044, 9 2243.7 36+1.0
o
P 0.50% 3 7.8+11  6.7+0.8  14.0+0.6* 38+ 2.8 58+2.8 21417 36+1.4
4
:ﬁ; Control 3 8.7+4.6 49437  1L.2+7.7 41+ 0.8 77+0.7 24+1.9 3420.2
=N 0.08% 5 4.5+1.4  6.6%0.5  13.9+L0 38+ 3.3* 58+ 1. 7+* 2140, 5% 35+1.6
Fooo.59% 4 6.4+4.7  6.2+0.2  13.1+0.8 36+ 3.3* 59:£2. 6** 2140, 6% 35:£0.4
0.50% 3 44117  6.7+0.2  13.7+0.4 38+ 1.4% 5741, 5% 2040, 6* 36+0.2
Mean£S.D.  * P<0.05  **P<0.01

6L6T ‘Z-08 “H'd 0T "S9U ‘+4#N 0KYoL "oy uuy
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Fig.1. Curves of Food Intake of Mother Rats Fed Diets Containing (BHT)
Control 0—@ 0.25% BHT [~e—e~{1
0.08%BHT O—0O  0.50%BHT x------x
Table 2. Biochemical Tests
: . No. of TP GLU SUN GPT ALP CHO
Day = Sex Group Rat  g/dl mg/dl  mg/dl  KU/ml KAU/dI mg/dl
@ Control 15 175+£40.8 164+201.4 404315 35+16.3 218+113.3
p‘z M 0.08% 33 170+56.5 101+124.7 254+10,0% 20+£11.9 239% 64.5
24 0.25% 24 1564+38.6 128+201.7 22+ 7.5* 31+ 9.4 196+ 89.3
E 0.50% 21 138+37.9% 85+107.5 18415,5% 27+ 6.2 1771 87.4
14 .
'g Control 16 1784:18.8 163+176.9 31+ 9.5 33+ 8.3 218+ 67.6
- F 0.08% 19 168+28.2 384+ 13.1 35+ 3.1 294 6.5 212+ 91.2
"‘g 0.25% 20 160+54.3 201+175.6 241 9.6* 28:£10.0 254+151.1
= 0.50% 19 -~ 133437.2*% 131+138.5 16+10.5% 33+ 9.0* 189+ 75.6*
Control 4 85+45.1 159+29.6 108+119.2 76+11.8 84+17.7 159+ 8.3
F 0.08% 5 113428.2 197%34.6 167+121.1 84+ 4.3 90+14.0 172+ 4.9
i)
é’ 10 0.25% 5 90+£29.3 158+ 8.6 67X 71.4 1044+40.5 80+18.4 156+ 6.1
E Control 3 33+ 8.5 142+4+11.2 185+112.9 100+24.4 62+17.2 141+ 5.2
23 14 F 0.08% 5 87+58.8 197+ 5.6 106+151.8 125+37.5 106433.0 170+ 11.6
0.25% 4 16+ 3.5 137+ 8.2 249+ 76.8 89%13.9 57+ 4.3 137+ 0.9
0.50% 3 12+ 6.6 118+£20.3 88+ 63.5 67+£17.0 51+ 7.8 142+ 10.7

Mean+£S.D * P<0.05
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Fig.2." Changes of Body Weight in Rats

A. 10 Day Infant and Young Rats.

B. 14'Day Infant and Young Rats.

‘C.. 10 Day Mother Rats.

D. 14 Day Mother Rats.
®—@ Control 0—0 0.08% BHT
O-e—--0 0. 25/BHT X ieaiX [o 50/BHT”"_,

MELE{LHeE  HRCix BHT 0.08%, 0.25%,

0. '50/45i;¥’v_¥§7rm:s£¢)m:zna 7o, BHT #5478
'Cl4EIE Famit (GLU), FEYATS 7—4:?%
B (GPT), 7wua D RAT — (ALP) DET N

BEEPRARRLEAL TH LR,

se®EE BHT 0.08%, 0.25%, 0.50%EC Rk

P10, 4B ARICHOIL R RS, R
RS pavbhie, ZOMCITELERTS bR ic o

BHT 0.08%, 0.25%, 0. 50 % 7RGl oW ES



Table 3. Organ Weights of Infént

]

WE O£ # 30-2, 1979

and Young Rats Fed Diets Containing (BHT) -

572+ 88.2

3461+ 278.1

628+57.4

o No. of Thymus Heart - Liver Kidney (1) Spleen
Day . Sex Grodp R:at : mg mg - mg - . mg mg
. . mg/100g mg/100g mg/100g mg/100g mg/100g
Control 18, . 42+ 8.3 96+ 1.3 450+ 654 924127 79+ 13.1
(4  265+43.0 618+ 79.4 2850+ 231.3  590+63.3 494k 86.1
0.08% 26 42+ 9.5 . 87+ 11.9. 419+ 53.7 84+ 9.5 58+ 14.4
o () 291+54.2 598+ 64.0 2885+ 237.1  583+33.0 395+ 71.2%
0.25% . 24 58+ 9.3 - 79+ 12.2. . 364% 6138 75+ 8.4 49+ 12.5
‘ () 205:+53.6 611+ 55.6 2834+ 242.3  585+46.2  380% 64.6%
0.50% - 28 . 31% 8.1 74+ 7.6 - 368+ - 63.0 T4+ 8.9 45+ 12.3
, €) 248+73.2 . 516+207.5  2862+.281.9 . 583+54.4. . 355+ 86.9%
10- - — : : — —
Control 18 - . - 43+ 6.5 - 90+ 11.2 . 424+ 47.5 86+ 8.9 67+ 8.4
(4) . 293£43.2 603+ 68.8 . 2832+ 42.9  578+46.2 448+ 41.3
0.08% 19 424117 - - 79+ 117 - 394+ 60.5  79+10.2 50+ 13.4
, ® 314+54.2 606+ 63.2 2983k 228.9  603:34.3 375+ 60.4*
0.25% 21 38+ 8.4 - 76+ 12.2 355+ 38.8 75+ 7.0 46+ 11.3
(3) 300+59.4 587+ 8l.1 2747+ 199.2  525+49.3 353+ 71.6*
0.50% 19 35+ 8.3 774+ 11.0. - 403+ 83.1 76+ 8.0 46+ 14.4
® 282:+86.2 602+ 78.3  3158+.848.0 . 596+65.2 363+118. 1%
Control 15 55+21.7 121+ 25.6 681+ 144.6  120422.5 83+ 33.4
®) 268+73.6  610:100.7 3398+ 572.9  603+77.4  A415+154.4
0.08% 33 61+28.1 109+ 22.4 643+ 36.1 - 113+27.8 67+ 18.5
' (5) 305+80.3 - 565+ 75.9 3313+ 360.4  577+50.4 345+ 50, 2%
0.25% - 24 58+13.1 106+ 17.2 651+ " 85.0  110+£18.7 B8+ 12.1
@) 301:49.6 . 561+ 61.2 . 3481+ 544.1 ~ 582+47.0 309+ 38.9*
0.50% 21 68+£17.2 121+ 25.0 701+ 120.7  122+17.7 80+ 23.5
: (3) - 327::62.1 - 582+ 88.1 - 2659+1323.1 590:+58.0 381+ 9.7
’ Control © ' 16 69+£25.9 114+ 19.8 690+ - 84.5 ~ 122+15.0 724+ 20.0
(3) - 348+99.4 . '579+% 72.0 3532+ 588.9  626+£14.5 : 3644 943
0.08% 19" 72426.2  104% 20.4 608+ 110.0 114+23.5 66+ 18.8
) 3704:60.7 543+ 65.1 . 3158+ 113.9° 594+44.4 3414 64.1
10.25% 24 52173 96 14.8 580+ 8L9  103£16.2 52+ 123
: (8 300:£77.4 188+ 67.2 33774 4347  598:k46.5 305 50.1*
0.50% 19 71430.3 103+ 18.2 629+ 125.3 . 114+21.6 66 21.0
6) 39141480

369+107.5

Mean+£S.D. . * P<0.05 a). Mother Rats
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Table 4. Organ Weights of Mother Rats Fed Diets Containing (BHT)

No. of Thymus Heart Liver Kidney (L) Ovary Uterus
Day Sex Group Rat mg mg g mg mg mg

mg/100g mg/100g g/100g mg/100g mg/100g mg/100g
Control 4 105+ 9.5  745+50.3 111+ 0.7  806+49.1 37+ 3.5 352+42.3
43+ 5.2 308+26.9 4.6+ 0.1  333+23.1 15+ 1.0 145+20.9
0.08% 5 94+46.2  684+51.9 11.3+ 1.3  764+60.9 40+ 8.8 289+54.5
42+19.2  306+16.2 50f 0.4 342+14.2 17+ 3.0 129+18.8

10
0.25% 5 120+45.7 666+67.4  10.6+ 1.1  727+28.4  44+12.2 284452.5
57+25.2  308+22.1 4.9+ 0.3  388+25.4 20+ 5.3 131+22.0
0.50% 3 - 145+ 0.7%* 667+46.2 111+ 0.8 711+ 5.7 47+ 1.7 275:+39.5
70+ 2.7 322+17.2 5.4+ 0.5* 344+10.7 224 0.9* 133+29.2
Control 3 79+37.8  752+76.7 10.2+ 1.7  830%53.5 32+ 7.5 274+31.0
31+12.6  314+30.6 4.2+ 0.2  346+18.2 13+ 1.6 114+ 2.3
0.08% 5 105+13.0 698+58.9 11.8+ 1.1  757+55.0  35%10.2 250+42.0
48+ 9.3  317+14.1 5.3+ 0.3* 3444+12.5 16+ 3.9 112+11.1
14
0.25% 4 111+34. 9 752+40.7 12.7+ 1.4 822+55. 6 43+ 7.8 279+42.4
47+13.5  322+17.0 5.4+ 0.3%* 352+21.9 18+ 3.4 119+19.7
0.50% 3 121+41.5  742+98.5  12.0+ 1.9  748+77.3 42+ 5.5 301+44.8
53+17.9  325+18.9 5.2+ 0.2 328+13.9 18+ 2.8 131+ 2.9
Mean+S.D. * P<0.05 ** P<0.01
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Effects of Discontinuation on Admiristration with Butylated Hydroxytoluebne

(BHT)

in Rats (I)

- HISATSUGU ICHIKAWA%*, HIROYOSHI KOBAYASHI*, TOSHIKO NAKAO*
-and  KOGO HIRAGA*

(Ke‘ywords : 97’9’—& L Ferev b Ly butylated'hydroxytoluene (BHT), % » b rat, &l discontinu-

ation of administration

EEBITHERY RRWT, Y7 e FeFY brs
v (BHT) L.5% &\ 5 2/ b mRE# R BAL
BRSeRbCRHRER UMMk, ooy
BHREL, FEEROMM, MBFORKFERE OV
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REERRT, v PREATEWTEE L.
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208 (Fig.2 dCii B L BzR) JEL, BR, —i
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KrBizont, 1P bR EeiEs TTel.

4 i HBRMEREE
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WET MK, REELHREL, 2 PSHUFCEAEBTF
K#F (PE-162, HE-20) wTHE L.

HEEL T THA B LT - .

REBRRER

1. #E, —REROHRE FEEINC 2\ T,
Table 2, Fig.2, 3 wR LM<, BHT 0.5 % &5
TR S L2 ER B L CHBRE L B ERSEOKE
DOEMER L GEECER 2 %R LRl
DD ofohl, BEDAT Y ERNFL Licikdiilofe—
R b D TH o). BHT LOGBEFTIE, MR
B CHREFAES, FEIBOL, 2 HBSMELR
L7223 B HIRiRERBiRROSED vred LD,
TOBE MU, &R (6ER) b
> THEOHIMIBE CERRKR TR (1681 OfEX
WBHCE LEER Ehote (P<L0.05), Rk
Tk, HERCRVTAHR DR CERFIBEROFEORD
AR bhieholeh, EERIECh - T, FEHN
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Table 1. Summary of Animal Groupings
and Dosage of BHT
Doses? 0 0.5 1.0
Weeks M F M F M F
ENOLIEEE CHEEEE SE SR S A
5 (1 8. 8 8 8 8 8
8 (@ 8 g8 .8 8 8 8
16 (12 6 6 8 -8 8 8
1) BHT %
2) Weeks from changed BHT to control~
3) No. of rats
Control 1 i |
mross  Eeemeeeee————
BHT 0.5 4=+ Control e ]
CLENIgy=-—— |
BT 1.0 %=+Control ey ]
0 4 8 12 16
(0} (4) (8) (12)

Time -, Weeks -+ =+ o--

‘Treat‘ment ‘Schedules and Group Lab’elling
¢ ) Weeks from change BHT to Control -

Fig. 1.

R L LI R, BRI TR (1685 Ti\w
THRBRC L LEBEdofc (P<0.001), Z=2HRE
B 4BE BHT 0.5%, 1.0% Offka dRfkhc
W CIRE LB sy, BHT 0.5% BET
R L - Thig A EXNBE, BHT 0.5% &
IR - offe i bhd’, BHT 1. 0% %ERE Tig,

S Ll TH B,
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SR X b, R AN LR TR (Fkt
%mz%mﬁa)meﬁ,mﬁk%%ﬁﬁkﬁanb
¥ CREE L.

—BEERIE, BEBACE W TIRE S B I FRIEA &
R DREATOREEL, BHT el nk
Bk hode, —JF, BHT 1.0% $5RTIE, Mk
R 3\ T, FTEBOBEEIFBRICELRS L
B, RRERC IR BT, RO & 5N
ESBETIEBHEECTHR DB I hie,

2. mEKS MRS OWEFRE Table 3 iR
SEBPHIMEELC, WIFhOREE
ERWNTh,: BHTiﬁg,ﬁﬁﬁﬂ«eﬂmkin%
%&EE%TLL%Omk#oL#,MMWﬁOEmﬁ
s\ T, BHT&%ﬁuﬂﬂﬁthﬁuﬁﬁmh
SEBRPBEYEL TR LR, iﬁ_&hﬂﬂf@v\%? rEY
Emkmf%ﬂﬁkﬁmﬁ&aht :

3. MERS RS UICmEEERE ﬁ%};ﬂth\f; bor
MR ORI RN, Table 5, 6 iR L 2in<
THHN, MHETRE L LI AERIMY BL<, BHT

B, RBEEANOTRLIE X DB SR ORI

I

HFavaye—LEREWCT BHT 0.5%, 1.0%#

D48, 538, 8BEAEREIWT, YEBCELE

B sBIMERZZED bh, 16ERTHECSVLTLRE
L%Mﬁm%mbbht# SFRERHC T 2. 7B 3
WO, FhLhiBd LE L € 1 BEB I R & O

CHRBI B, DB R & Ok

Tetnote., BHT 5 L0 LM = VAT & —
WERﬁg*mrlD$ﬂLﬁWV“WL@ﬁ?5©&
Fodie. it,MﬁoGFF@ﬁL%mfé%%Mﬁ

Table 2. Body Weights Gain of Rats
S No.
E Weeks. of  Control BHTO0.5% BHTO.5%—Control BHT1.0%  BHTI. 0% —Control
X xais ]
4 (0) 7 210.2+ 15. 40" 203.8+19.78 ] 172. 2420, 17%* ‘
y 5D 8 24L8£10.07 236051446  BA6EIGEL  20B7EI2ME 2166 941
8§ () 8 296.1+13.18 282.0% 7.89%  284.6:+17.02 . . 252 7+14.25%%F 270,210, 08+
16 (12) 8 345.3420.94(6) 345.1+17.58 344.1+£12.78 ; 312 8421 74* 343.5+ 187.‘.‘2:4
4 (0 7 142.1%+ 7.26  140.8:416.02 130. 2412, 48* el }
F 5 (L 8 160.3+ 5.42 153.7+ 8.71 157.14+11.09 147.3£ 9, 94** 147.5+12.81*
: 8 (4) 8 179.3+ 6.69 171.74 9.16 174.8+ 6.91 166. 1+ 9.43** . 170.5+ 9.65
16 (12) 8 203.5+ 5.16(6) 194.8+10.94 196.6+13. 00 188.8+ 9. 71%*

(.). Weeks from change BHT to con(rol
1) mean: & SD (g .
* p<0.5 ** p<0.01 *Hx p<0 OOl

201.1412. 26
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Fig.2. Curves of Body Weights Gain of Rats (Male)

400 o

300 -

200 4

Body Weights (g)

100 A

X086

Control
BHT 0.5
BHT 0.5
BHT 1.0
BHT 1.0

f BHT =» Control

%
%
3
%

== Control

=& Control

( ) Weeks from change BHT to Control

R

5

1)
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Table 3. Blood Components of Male Rats

A\
e No. WBC RBC HGB Hect MCV MCH MCHC
e Doses of :
k rats x103/mm?  x10%/mm? % e 2724 %
s
Control 7.041.84" 7.5210.336 16.5::0.68 42.5+1.22 57+£1.0 22.0+-0.58 38.940.87
4 o ik * Kok * Lk
0) BHTO0.5% 51+£1.77 7.02+0.224 15.6%0.44 38.3+1.27 55%0.7 22.5+£0.75 40.7+1.44

Kok * Hefok ok
4.0:£0.79(6) 7.19+0. 483(6)15. 4+ 0. 81(6)38. 6-2. 19(6) 54+0.7

*
21.8+£0.44 40.1+0.68

7
7
BHTL.0% 7.
8
8

' Control 761122  8.32+0.787 18.4%0.71 45.2+45.54 55:0.0 22.2£1.79 40.8:3.18
BHT0.5% 8 7.2:+16l 811+0.466 17.8+113 42.7+2.51 53+0.7 22.2+118 41.7%2.45
5 BHTO.5%-
3y PConG 8 6.3+150  8.45:£0.498 18.0:40.63 44.7::2.92 54:0.4 21.6:0.89 40.2:1.87
ook sk
BHTL.0% 8 5.6:£0.447) 7.91+0.270 17.3+0.45 41.6+1.62 53£0.5 22.2+0.51 41.1%1.39
BHTL 0% wex x
oLz 5.3£0.93  8.24+0.305 17.3:0.75 43.04175 53£0.7 21.3%£0.77 40.0+1.22
Control 8 7.4x121 7.03+£0.318 15.6+124 36.9+1.55 53+0.9 22.5:2.15 42.2:£3.86
BHT0.5% 8 6.7:0.74 7.03+0.418 15.8+£0.50 36.142.72 5211 2294105 4404286
) * *
Gy PHEaET8  6.0£0.83  7.20£0.405 15.7:£0.48 37.5:2.06 52+0.5 21.9:£0.87 42.1x1.85
* *
BHTL.0% 7 5.9:0.38 6.79+0.399 14.9+0.39 35.241.64 5317 2284120 42.3%1.47
g, ke * *
BHILO%=7 614111 7.2740.341 15.6+£0.53 37.4+164 52404 21.7+£0.50 4174114
Control 6  6.4+0.86  6.54+0.561 15.4+0.61 35.2£2.45 52+13 22.5+1 10 437259
BHT0.5% 6 6.2:£0.96 7.02:0.586 14.9+£0.32 344£2.77 5110 22.2+1.72 43.5:3.87
g, % * * £
o PR ™8 54£0.62  7.2020.420 15.24£0.46 36.7£2.19 51£0.5 211x0.85 412179
*
BHTL0% 8 5.3+118 7.5540.875 15.3+1.20 38.8+3.83 5218 20.742.16 39.6+3.15
TL0%~8  5.6:1.46 7.77+0.578 15.5+0.58 89.7+2.28 52:1.6 20.2£1.29 38.0+157
() Weeks from change BHT to control
1) mean+SD

¥ p<0.05 #* p0.01  *k p<l0, 001

EBLC, #E, NEFHADRL TR TR
CHL, ETWUETERAAR DR, ZDOMOERE
ERNTE, —EOFEMEERTH ORI,

4. HHREE ARBROENEELROVCCHLELEER
(fhE 100g v OEFES) 1%, Table?, 8 wRLIM
{Chs LERPMAYBLCT, MERREEL BHT &
5, JBAHNOWHRLIC LY, —EDOELERLED
IR, BHT 0.5% B E5BALEERINT I W TITX
BB DT - Tedt, FROHNERL LU
GELER L DRERLAHNER L (P<0.001),
BHT 1.0% #E5BeswChRAKHEnEz=L, AR
BUCEARMH -7 (P<0.001). EEREAE (BHT #4
BiiR) 4 BB R % o BT ST B P
EET, MBRIBLIEER W T, MEREREILER

BHT #EH X DL LT, NENCELER
BEYL - TEN o, FOBBRARBLL, WBH
FHCEBR 2 HI12BE CERETE) i\ T, MRTI
MBS, GELERE b, BEFTRESERINR
B OMEENRR L RBETRS L, BEATED bR
A, BROKBEWERIIEE Uit ok, ¥k, FEHT
Wi ds o fe M ER R O KO BB 8\ ¢, BHT #
ERARBECEL, B LBRSERRAR bR,
Z DL DFEIT OV TE, —EBOEERER b it b
o,
5. &R BHT 1.0% $5& Rk i
7ofh 1 BREEHC R VT, WEKE 1 IR Bh,
_ % 2= :
B3RS, ERGNYG, BREFIMIBESCET, Th
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Table 4. Blood Components of Female Rats
W
e No. WBC RBC  HGB Het MCV'  MCH MCHC
e  Doses of :
k- rats x103/mm?® x 108/mm? g/d! % pe nUeg %
S .
Control 7 4941439 7.45+0.387 17.1+0.78 40.442.23 55:+:0.7 23.3:+0.65 42.4:+1.08
(0y BHTO.5% 7 4.8+1.04 7.1940.354 16.5:0.67 38.8+1.76 55:10 23.6:£0.52 42.6:0.7L
. #
BHTL.0% 7 56136 7.26+0.300 15.9:40.91 3874161 5413 2234127 41.3+1.69
Control 8  6.8+1.71 6.77+1.133 1694201 36.74577 55410 25.541.96 46.4+124
*
BHT0.5% 8 5.5£0.87 6.94+£1.204 16.2+1.20 35.7+5.87 5411 24.0£2.54 45.3+1.76
5 BHTO0.5%-, =
(3 PUCoB T 5.5x12l 6.96:£0.820 16.8+172 38.2+560 56431 2441077 441270
E3 *
. BHTLO0% 8 4.9+112 6.97+L158 16.1+1.21 36.6£5.87 5315 23.722.85 44.8+5.57.
g sestesk
BHIL 0%~  5.7+182 7.46+1.427 16.541.21 38,2:46.66 5240.0 22.94:2.85 43.8::4 83
Control. 8 . 7.5:0.80 6.31+0.419 15.940.35 345£2.64 5540.9 2554131 46.3+3. 08
Hk k ek *
. BHTO0.5% 8 6.1£0.07 5.83+£0.362 14.9£0.45 3L 31 76(7)54+0.9(7) 26. 0 1. 45(7)48. 1%:2. 38(7)
0, * ke
(3 PRI %78 6.4:0.66 6.20£0.513 15.5£0.56 33.4%2.82 5311 2091199 46.7:+4.12
. BHTLO% 8 564078 6.5940.192 15.040.50 346+1.11 53£0.7 23.040.63 43.3%1 06
. BHTLO0%- : | x £
. BHTL0% 5.9+41.17 6.73£0.878 15.94£0.58 85.742.21 53+11 23.840.97 44.5£0.72
Control 6  5.3+119 7.15£0.457 15.3£0.79 38.1£2.31 5410 2L7+0.64 40.2:+1 43
BHT0.5% 8 4.4+0.82 6.95+:0.664 15.0+1.01 37.244.30 5419 2214138 40.9:1 86
16 BHTO.5%- |
(%) PCond "8 4.5£0.62 7.04:£0.332 14.940.44 37.5+16l 5414 21.3+£0.79 39.5£1.03
ek
BHTLO0Y% § 4.3£117 7.114£0.231 14.6£0.42 36.6£1.24 52410 20.940.91 4004147
BHT1. 0% |
oA 4.6:£0.85 6.98::0.446 1544040 3694263 54+11 22.3+0.83 41.5+1.84

() Weeks from change BHT to control
1) mean £ SD
* p<0.05 *¥ p<0.01 #* p0. 001

BOERFIEBOHERIE, hboRel GEl) &
fid5 5 2E8NT, FEHELBRELDLDLEE L bR
B, B mRWTEZDLIX, BHT 1L5% &35 s
DEEE LR LA, SENE, EEREL LT BHT
BHEZERPTHIEL, Z0BOBHEZINT, Ty b
AW TR TR L,

AEB OO\, Table 2, Fig.2, 3 @iRL«k
<, BHT 0.5%#E5Hc R\ Tk £EBRIMEmL
T, MERETERE & b e W REE & OB LD bhind o
fo (HERFEAOC B B 2 WIS & b e A B - 7o
2, BEEED AT 2 EAVNEL oD B ICR
ST eRBERELE). oz dikeky, BHT 20.5%
ETHbF vy PRBWT, ABECEEYEZ WLV
TRWEIRRWhEELbhS, —J, BHT 1L0% %

BE UM ST D OERNED bR,
Bdote. B, RRBIAEE BHT B5HIKER .
DEEOWRTIERT RN TORED b, MERTIXE
BHhhinhole, ¥, 2FMNCATS, HRIEEL
DLDONHEHCE LI WE NS L BBR, HEEHE
WEEZ CHRBELOMI) 2R DLRB, HERT
BT A EERMO SIS, EAOBEIME
DHNE Y HL OB ZTIcb0L#EL bh b, —
75, ERREEHE (BHT #5588 488 B
T L T, FOBROHER Y LB\ Tk, M
HETRE L b AR 2 A ET R HINL, ERRT
B (SR 2 51208) 1Y, R O ENED
BhicWwECREE L, Lal, EEOES R
CEND D, HRIEEDRLB4EE R LD



Table 5.

Biochemical Tests in Male Rats

W No.
e TP Cho GLU UN ALP GOT GPT ChE Nat K+
e Doses of
k g/dl mg/dl mg/dl mg/dl u/dl u/ml u/ml »pH mEq/! mEq/!
S rats
Control 7 6.3+0.41 6043.1 1404+9.8 27+2.1 62+6.6 124+12.2 33+4.2 0.1740.014 136+1.1 7.9+0.56
4 ’ * ®ok ok
BHT 0.5% 7 6.9+0.32 6343.2 143+9.2 29+1.9 55+7.6 100+9.8 2542.4 0.26+0.020 135+2.2 8.0%+0.68
(0) Sk sk
BHT 1.0% 7 6.91+0.30 6846.5 14134.7 29+2.1 57+11.7 107+8.3 22+13.1 0.261:0.051 135+2.1 3.2%+0.34
Control 8 6.5+0.17 56+2.2 134+6.7 26+1.8 59+13.1 14349.1(7) 41+6.1 0.1540.020 139+2.3 6.8+0.21
BHT 0.5% 8 7.4+0. 33 64+5. § 126+6.7 28+0.9 61+2.8 123+12.7 274:4.9 ¥ 0.24+0.032 13842.9 7.2+0.46
5 ' $x * %
BHT 0.5%—Control 8 6.8+0.26 53+4.2 13448.2 27+1.5 554+3.6 124+10.6 34+5.2 0.19+0.029 138+2.3 7.24+0.25
(@D)] % sk % s oy Seokk stk
BHT 1.0% 8 7.3+0.20 704+4.5 127+7.3 29+1.3 67£57 104+17.7 26+3.3 0.254+0.011 137+2.4 7.540.31
BHT 1.0%—-Control 8 6.74£0.32 53%6. ik* 138+7.7 26+1.9 50+3.0 114+11.6 2944, g 0.18+0.016 1384+1.8 7.240.39
Control 8 6.84+0.29 61+3.3 13043.4 264+1.1 51+5.2 129+10.3 34+5.2 0.14+0.023 143+1.1 7.0%0.32
* % * * . *
BHT 0.5% 7 7.3%0.43 6235.6 126+3.1 28+2.8 43+7.4. 121+11.9 27+3.8 0.2140.058 1444+-2.6 7.5+0.44
8 % *
BHT 0.5%—-Control 8 6.940.31 55455 133+6.0 26+1.6 45456 120+8.8 31+6.3 0.16+0.023 144+2.1 7.1+0.33
(4 * * sk sk ) o sokok Kok
BHT 1.0% 8 7.8%0.23 60458 133+6.2 28+1.4 41+5.2 93+13.5 21+2.2 0.25+0.024 142+2.6 7.7+0.38
BHT 1.0%—Control .8 6.7+0.17 54+3.0 140j;4. 6 23+1.6 43+2.2 114+17.6 34+7.4 0.144+0.034 140+1.8 7.4+£0.30
Control 6 7.2+2.71 57+23.1 121+7.1 214+0.8 33£9.8 55+4.9 55+8.3(4) 0.324:0.081 139+1.9 7.240.52
BHT 0.5% 8 7.5%5.07 55+4.1 120+4.8 21+1.3 34+1.9 51+4.7 51+14.1 0.38+0.021 140+1.0 7.3%0.46
16 ;
a BHT 0.5%—Control 8 7.144.16 52+4.8 121+2.3 21+1.2 33+2.2 51+4.6 48+10.6 140+1.8 7.14+0.32
19 . ;
BHT 1.0% 8 7.9%4.59 61+5.4 123+9.9 22+1.3 35+3.5 50+3.5 43+10.6 0.38+0.026 139+2.1 7.9+0.90
* ok
BHT 1.0%—Control 8 7.3+3.37 57+4.3 131+7.1 19+0.8 34+4.8 49+5.7 504:24. 3 0.384+0.049 1404+1.8 7.84+0.52

( ) Weeks from change BHT to control

. 1) mean+SD
*#p<0. 05 #*p<0. 01 *%p0, 001

oM

6L6T ‘7-0¢ W A M W

AN



Table 6.

Biochemical Tests in Female Rats

v Norp Cho GLU UN  ALP GOT GPT ChE Na* K
e Doses of '
1; cats g/dl mg/dl mg/dl mg/dl u/dl u/ml u/m’ »pH mEq/l mEq/!
Control 7 6.240.11° 70453 '133+2.9 23+1.6 414113 121+12.1  23+3.8  0.57+0.068 136+0.9 6.1+0.25
* BET 0.5% 7 6.540.21 85+7.5 132440 23+1.7 46+7.5 102423.0  2345.4  0.46+£0.100 144+3.6  6.6+0.40
€O Byt 104 6.240.24 10047.5 120457 25+3.3 51£2.7 1064£10.0  25+3.5  0.32+0.060  14542.4  6.8+0.31
Control § 6.3:0.26 7446.2 13748.5 2542.0 414143 12949.7 31423  0.60£0.114 137+2.3 6.5+0.29
BHT 0.5% 8 6.6:0.20 86+3.7 130459 26£3.4 424116 1094246 25246  0.56+£0.065 136215 6.6::0.40
®  BHT 0.5%—Control 8 6.240.24 7346.1 13345.9 2428 36454 1294122  314£7.5 06040054 137£16 6.4+0.39
D Byt 10y 8 6.7+0.23 9651 12946.9 26+2.0 33+13.1 106+10.5  25+3.5  0.45+0.087 136+1.8 6.8+0.36
BHT 1.0%—Control 8 6.140.11 70+6.3 141+6.8 22421 37+8.8 118+19.2 27447  0.44+0.052 137+18 6.3+0.12
Control '8 6.5+:1.18 74+6.3 136+9.9 24+1.5 4145 137+6.9 34451  0.75:0.063 141417 6.7::0.33
BHT 0.5% 8 6.740.91 86456 127+4.5 25+2.0 8444 113+7.0 21452 0.6140.131 141+17 6.5:0.18
BHT 0.5%-Contol 8 6.6£0.19 75+3.0 131451 23417 35435 12047.8" 2825  0.77£0.060 140+L1 6.5+£0.25
4 stk Kok sk ook Kook *x *x
BHT 1.0% 8 7.3£0.34 O7+12.3 130452 27425 34+3.6 103+6.8 20457  0.51+£0.061 139+18 6.840.27
BHT 1.0%—Control 8 6.5+0.20 73+4.5 146+8.8 21417 81+2.8 115+22.3 27246  0.7240.073 141£17 6.7:0.46
Control 8 7.242.31 70+17.6 118+10.3 19+1.2 35+3.1 52429  54+7.0(5) 0.76+0.320 139+1.6 6.9+0.57
BHT 0.5% 8 7.4+3.32 90+17.5 11746.0 18+3.3 31+43 52+17  39+49.6  0.88+0.067 139414 7.0+0.32
" BHT 0.5%-Control 8 7.242.07 7T4£14.8 117£6.1 18£2.0 264475 5242.8 4445 00250168 138:L0 660,42
U2 puT 1.0y 8 7.7£2.81 98+21.5 121+10.3 22+1.4 24+6.4 50+4.0 354101 = 0.82+0.151 139£0.9 6.7:+0.29
BHT 10%-Control 8 7.3£2.61 78+12.2 13126.7 174£0.6 29460 50£2.8  38+8.8(7) 0.89+£0.151 139+2.6 7.2::0.48
( ) Weeks from change BHT to control

D

mean +SD

#p<0. 05 *¥p<0, 01 #*%p<0, 001

8T

6L6T ‘Z-08 “HI'd 'qvT 'SP 4PN ORYOL oy ‘uuy
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Table 7. Organ Weights of Male Rats

19

VeV No. Thymus Lung Liver Kidney(L) Kidney(R) Spleen Heart Test. (L) Test.(R)
e Doses of mg mg g mg mg mg mg mg mg

1; vats “mg/l00g  “mg/100g 2/100g mg/100g “mg/100g “mg/l00g “mg/l00g ~mg/l00g ~mg/100g

Control 7 46713070 960 919 0.10+0,765 831 72.1 838+ 67.6 5024 3L7 658::60.1 1112:+107.5 1108::113.1

7 2204 53.9 458 48.1 4.33x0.198 395+ 17.1 399+ 10.3 239+ 13.3 312:10.9 534+ 40.2 527+ 39.4

4 BHTO.5% 7 851+ 53.0 920+ 90.1 12.0311.225 8824:105.7 854% 85.0 448+ 56.; 648+£49.8 11590+ 85.5 1108+ 75.0

0 7 172k 2.6 453k 45.4 5.89£0.195 432k 16.7 419% IL3 220+ 26.2 319158 5I0% 2.6 546% 3.9

BHTL 0% 7 290+ 32T§ 709 s;:k; 11.28:!:1‘;33 764+ 80.2 789+ 79.6 382+ 51*; 560;0:56?‘; 1001£221,0 952::204.5

7 169% 205 AIS% 45.6 6.58+0.034 444t 30.6 460+ 42,5 222% 22.4 8264289 5791008 551k 96.8

Control 8 388k 37.9 775% 50.5 9.99+0.400 962:+109.9 968+ 76.4 510% 28.5 694+37.9 1293% 74.1 1246+ 79.3

8 140 17.3 320 15.9 4.13:0.080 397+ 36.9 400+ 26,7 211% 1.3 287:11.4 535+ 30.0 5154 3L7

BHTO.5% 8 8234 210 777+ 82.3 13.2640.802 027 74.9 9374 78,5 538k 60.2 6674028 1305 501 1248k 35.4

8 137+ 1L1 3204 2.3 5.6240.173 3924 14.0 3974 20.5 228+ 23.3 283£37.3 564% 20.3 530k 25.5

5 BHTO0.5%—Control 8§ 375+ 48.1 754+ 65.2 10.96%1L 125 902 88.2 880 78.3 515+ 49.8 699:35.9 1248+ 53.1 1217+ 64.5

(&P 8 150% 16,0 321+ 201 4.6640.53 384+ 16.5 375+ 16.3 210+ 0.4 208+1L8 533+ 24.8 520 33.7

* * okok * ok ko kopok

BHTL0% 8 202+ 47.0 710% 66,3 13.37£1.001 846z 75.3 824+ 75.9 430k 27.0 430+37.6 1244+ 28.2 11964 92.9

8 140k 24.0 341 43.1 6.40%0. 161 4064 417 396+ 42.7 26+ 17.3 2044237 5OTE 448 STAL 54.5

BHT10%-Control 8 350+ 50.4 729+ 62.4 10.771:0.85; 849+ 51.; 839+ 3;*; 496+ 35.2 6504:45,7 1230k 67.8 1185+ 61.3

8 161& 19.5 836k 150 4.970.08 3024 18.7 387 16.1 220 107 300£11.5 568+ 331 547 8.5

Control 8 3284 55.4 993:137.2 11.24::0.682 1074+ 52.7 1055& 54.8 602+ 24.5 784:+44.6 1414+ 49.9 1344 45.7

8 110 16.1 3354 38.2 3.80:4:0.133 362+ 11.4 356:k 14.4 203+ 9.6 264+ 6.7 478+ 24.9 454+ 19.0

BHTO.5% 8 283+ 38.9 894+ 98.4 14.10:0. 954 1096+ 91.9 1096+ 83.8 555+ 25,6 750430.0 14274 35.0 1389 40.0

§ 100+ 117 317 35.0 49940228 388+ 28.4 388k 28.0 106+ 4.8 200+ 7.0 506k 185 493k 2.3

g BHTO.5%—Control 8 209+ 27,8 914:4114.3 10.76:1.056 966+ O3 964k 74.3 573 8.6 754547 13024 5.8 1352+ 45.8

(4 8 105& 6.6 5204 30.1 3.770.156 339 18.5 338+ 1.6 201+ 9.3 265 0.4 490 20.1 476k 26.2

HAok sokck ook ok sk

BHTL.0% 8 281+t 46.9 899:+166.7 13.65+0.925 942+ 60.9 929+ 50.8 487+ 31.4 713£43.2 1402+ 36.2 1350+ 35.0

8 111k 18.7 356+ 66.9 5.4050.222  872: 1.7 367+ 15,5 103 7.0 2624 0.4 555 2?; 535 30,0

BHTLO0%-Control 8 291 22.5 969+ 87.6 10.55::0. 425 9394 645 94 426 549+ 170 7284£3L5 13824 55.9 1354 66.1

8 107+ 6.4 358+ 28.0 3.91+0.101 347 141 341+ 7.0 203+ 3.1 29+ 7.1 5124 24.6 50l 28.2

Control 6 203+ 21.6 953:+£110.2 10.670.809 1121+ 75.3 1089+ 70.9 685::123.3 7984555 1414 715 1368+ 49.9

6 58+ 6.3 275% 16.5 3.00+0.097 324+ 13.7 315+ 12.0 199+ 40.0 2314116 410+ 28.7 396+ 19.0

BHTO.5% § 183+ 23.4 1007 648 15.3420.570 1226 75.4 1186 74.; 645+ 24.7 849:460.1 1452+ 89.9 1417 59.5

8 53+ 7.9 L& 907 4.4550.107 355+ 181 S44% 2.2 187 87 245+ 7.1 420+ 16.6 41lE 15.6

16 BHTO0.5%-Control 8 165+ 38.6 1036+ 57.0 11.33+0.523 1126+ 73.7 1121+ 80.1 662% 55.5 836+33.1 1450+ 70.2 1379+ 91.9

a2 § 47+ 10.4 01+ 16,0 3.2040.051 3274 23.2 325+ 22,5 102+ 14.6 2434 6.6 4214 22.3 401+ 20.6

BHTL.0% § 150 43.6 1042::144.2 16,161 328 1120+ 85.5 1086:£116.9 575 38,8 Bl4£75.2 1498+ 65.6 1486 408

*ok ok Fk *k ok ok Hokk

8 50+ 12.8 332+ 34.0 517+0.228 358+ 17.3 346+ 18.6 184x 11.3 260+18.0 480+ 30.9 476+ 27.9

BHTL 0%—-Control 8 203+ 53.5 1113% oL 11.20:0.653 1064+ 634 1066+ 5.0 663+ 2.2 858£78.0 14404 3.5 1447 76.7

8 584 142 G4k 154 3.2040.113 309 193 5.0 2404138 4224 20.7 422% 35.7

13.4 310+ 17.4

( ) Weeks from change BHT to control
1) mean & SD
* p<l0,05 ** pl0.01 **#p<0, 001



20 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 30-2, 1979

Table 8. Organ Weights of Female Rats
VSV No. Thymus Lung Liver Kidney(L). Kidney(R) Spleen Heart Ovary Uterus’
li Doses rgtfs mg mg g mg mg mg mg mg : mg

s mg/100g mg/100g 2/100g mg/100g mg/100g mg/100g mg/100g mg/100g mg/100g
Control 7 2764646 698 6L1 533::0.202 574371 589+34.5 3454369 4462229 44118 3014 79.9 ’

7 194%46,4 491k 59.1 3.73+0.090 402430.4 412:4:22.4 242+29.2 312£12.0 31+ 7.7 2134 63.5

4 BHTO.5% 7 322466.3 691k 50.1 7,310 ?3‘1‘ 561430.8 5804l 4, 337440 A714d2  41410.8 . 287 7B.1
0 7 227422.3 492+ 36.4 5,210, ;;; 415‘i36.>8 420+26.8 241:4:36.4 335;!:122 294+ 5.0 166k 43;;5; B

BHTL0% 7 295:£37.5 669:% 98.9 8370, ;;i 534315 541j:38.; ,306;\:39.3‘ 4364512 33:12.3 22741215

7 2274241 512+ 28.1 6.43%0. 246 412:24.3 4164244  235£18.8 v,334j:14jk§ 254 9,0 173+ 912
Contol 8 843540 650k 56.5 5.62:40.228 587£36.8 500£27.8 359k20.1 4884542 50+ 7.0 347 545

8 2174329 411% 30.3 5.63£0.146 3664221 368£16.7 224% 7.0 2034272 31k 4.0 216 346

BHTO0.5% 8 299:9:32.3 643 96,4 7.91::0, ?ZZ 600:£68.4 583:£47.3 3594354 476+43.4 44122 26311045

8 1942105 4174 463 51420572 3894342 3794258 233+£12.7. 309:£20.6 28+ 6.9 k 171+ 69.4

5 BHTO0.5%-Control 8 295136.; 7054137.1  6.69+£0. 74 587+37.3 585427.8 3674229 494+47.1 48k 9.5 276k 65.6

(1 8 188+23.4 447+ 62.4 4.26:0.325 372%17.7(7) 373+18.8 234£15.0 314+20.2 31k 6.7 175+ 40.9

BHTL.0% 8 283i42jk6 612+ 66.4 8.76%0, ;3; 567+£44.6 559£51.3 3574358 461::30.2 39i11.; 189+ 77.5

8 191420.8 4153 30.0 5.9440.225 385410.1 379£22.0 2424200 3135 9.6 264 6.5 128% 52.4

BHTL0%«Control 8 3074817 651% 61.1 6.41:0. 670 580521 592642 350£33.0 501+43.8 44k 8.1 217+ 96.8

8 2064423 442 347 4.3440.156 393119.§ 12214 2373514.3 304117 304 5.8 143+ 53.6

Control 8 2604180 724+ 947 5.9240.212 6034362 5894414 396%15.0 518+16.7 42:£10.9 375+ 55.2

8 145+ 7.2 403+ 50.3 3.30+0.113 3362184 328+19.4 221k 8.9 280+£16.7  23% 6.4 209+ 30.1

BHTO0.5% 8 282261 712 58.2 7.6040.564 63024190 6334341 380430.8 5084383 53 43 2 36.*2

_ 8 1444121 414+ 30.3 44740157 664130 3694127 2264164 205413.6  8lk 24 173 5.1

g BHTO0.5%-Control 8 2754447 692+100.7 6.07::0.384 5555;31.5 563::26.4 . 400+:33.5 193422.8 49+13.5 349+% 74.4

4 8 1574261 395% 53.4 3.47£0.155 S17418.6 3224140 2284157 282111 28+ 7.8 199 0.5

BHTL 0% 8 2564427 762% 98.5 9.02+0. ;;E 576::43.2 5764327 357:19.6 499:46.6 51+£19.2 262+ 80?2

8 154£23.2 4504 581 5.4340.273 47184 3474105 215+ 8.6 3004131  30£1L0 157 51

BHTL 0%-Control 8 235119.2 683+ 80.1 5.9140.5%6 563430.5 560436.5 355447.0 5034435 52+ 7.3 3224 75.8

8 138£10.9 399+ 347 34650140 330+ 0.4 328+ 8.7 2084277 205£13.3 3l 45 188+ 4.1

Control 6 188::28.5 858k 56.6 6.23+0.201 673£17.0 665:£20.2 4374211 5374212 47+ 5.7 446+ 63.2

6 92£13.6 421% 20.3 3.06+0.107 330£14.5 327 7.3 2Lk 7.8 264+ 7.0 23+ 2.7 219+ 333

BHTO0.5% 8 167£17.1 857x120.5 7.46:0. 17 6472646 6364335 309271 505:):29,; 44% 4.2 330% szikz

8 86+ 8.0 441k 68.9 3.83:0. 08 3314179 327+17.0 2044116 259+ 5.7 22& L9 1704 2.3

16 BHTO0.5%-Control 8 1874153 848+ 38.1 5.9140,555 570158.*2 56,4;&5;.*2 A08544.6 5104449 M 7.4 427% 55.9

a 8 954 8.1 4324 30.9 3.0040.113 2804158 286:!:1;.*; 207+12.9. 264% 9.4 22+ 3.7 219+ 35,0

BHTL0% § 176£10.8 79421327 5.7250.441 5744483 59914473 395123?3 522::33.2  45% 6.2 349% 80‘;

8 93+ 8,2 420 65.2 4.62:0. ’i’i’é 304:!:25.2 317:+19.2 2094 8.8 Mex123 23+ 3.1 184+ 38.3

BHT1.0%-Control 8 189+40.1 850+ 87.9 6.04+0.445 608i4e.*g 597143.*; M341L9  541450.0 49+ 9.8 . 455+ 63.4

8  94+10.2 423+ 41.8 3.000,127 302:&1;; zgeil’lk,*; 2064102 268+13.5 24 4.4  226= 3L.3

( ) Weeks from change BHT to control
1) mean £ SD
* p<0.05 ** p<0,01 *¢% pg0,001
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Hemorrhages in Aged Rats Caused by Dietary Butylated Hydroxytoluene
OSAMU TAKAHASHI*, TOSHIKO NAKAO* and KOGO HIRAGA¥*

Butylated hydroxytoluene (BHT) was administered in the purified diet to groups of four male or
female Sprague-Dawley rats, 1.5-years old, at a concentration of 1.20% for 25 days. BHT caused two
male rats to hemorrhage and decreased the prothrombin index of two male rats to the abnormal levels.

Keywords : hemorrhage, prothrombin, butylated hydroxytoluene, aged rats
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Table 1. Mean Body Weights and Food Intake of Rats Fed Diets Containing
’ 1.20% BHT for 25 Days

Number Body weight Body-weight Mean Mean
Group of €)) gain food intake BHT intake
rats Initial Final (% (g/rat/day) (mg/kg/day)

Male

Control 2 686 690 0.6 19.2 —
BHT 4 659 517 22 5.9 118
Female ‘

Control 3 442 422 4.5 17.5 —
BHT 4 431 325 -25 9.6 288

Table 2. Hemorrhagic Signs, Prothrombin Index and Relative Liver Weights of Rats
Fed Diets Containing 1.20% BHT for 25 Days

Prothrombin Relative
Group Hemorrhage index Mean liver weight Mean
) (g/100g body weight)

Male

Control
1 120 3.31

103 3.26

2 86 3.21

BHT
1 From callosity of foot 35 4,53
2 90 3.99

71 4, 05*

3 120 3.69 °
4 From foot and epistaxis 40 3.97

Female

Control
1 105 3.71
2 79 104 3.19 3.62
3 127 3.97

BHT .
1 105 4.72
2 105 4,94

110 4, 94%*
3 121 5. 47 4
4 110 4.62
* Significantly different from control, P<0.05 (Student’s #-test). ’
**P<0. 01.
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BRIEDODBILEIL - e HASENEEI Wi 855,
EEHROERIZ, Th, 5y FOEREIEL L 5>BHT
ORE B B\ LB O ke S oBl & Tk in
{, trL % BHT ORHEFHRFRIG L TR - e lik

BHT o#FH LWwREW2, 6-C—-FF 14251V
-2, B s mAFY T VRS y + OFFR L Y RE
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FHERLYO, COWEOFENEREDCEL DS Hixre,
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Effects of Butylated Hydroxytoluene (BHT) on DT-diaphorase Activity (II)
HIDEKO SUZUKI*, TOSHIKO NAKAO* and KOGO HIRAGA¥*

Keywords : ¥ 79k Fr ¥ } L=y butylated hydroxytoluene, DT-diaphorase, ¥ % ¢ K vitamin K
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Table 1. Liver DT-diaphorase Activities of Rats Table 2. Liver DT-diaphorase Activities of
fed with Vitamin K Free Diet Rats treated with BHT
DT-diaphorase* Prothrombin DT-diaphorase* Prothrombin
Diet - .
Microsome Supernatant time (sec) Microsome Supernatant time (sec)
343 1372 3 300 Control 367 848 20
343 530 25
Without 250 516 60
379 612 18
vitamin K 335 1036 > 300
213 736 19
201 740 100
279 1043 183 Male Mean : 325438 682470 20£2
322 1007 > 300 BHT 536 2926 65
Mean : 287423 9531120 — 521 2381 60
. 202 303 13 624 2428 46
With 190 440 15 497 1805 45
256 412 13 Mean : 545+28 23854229 54+5
vitamin K
198 375 28 Control 381 1042 23
259 448 16 375 1193 18
158 509 15 320 546 15
Mean : 211416 415+29 17+2 334 575 22
*panomoles DCPIP reduced/min/mg protein Femal eMean : 853+15 8394164 20£2
BHT 468 2563 25
. " - ~ -650 2143 25
¥ VEROESR, 7t OO0l L TEEY D 5T 607 1593 43
Wb EHEIND, ) ‘ 674 1888 15
@, IQOWEELIEHT H o, bl Mean : 600146 2047206 2746

y M E X § VK REFAEEZER & @ 2 Fao0 DT-
diaphorase {E¥:DOE B H HIET HE, Brokgsxing

*nanomoles DCPIP reduced/min/mg protein

BHT  Prolongation of
DT-diaphorase<——or — rolonga x<.)n ? —Bleeding H}
—vit K prothrombin time

+vit K
/
DT-diaphorase { ——Prolongation of :
+ BHT activity prothrombin time Bleeding 4}
Male :
. DT-diaphorase 1 Prolongation of :
— vit K activity —r—prothrombin time Bleeding
AN
+ vit K
. DT-diaphorase{ 4 Slight prolongation .
Female : + BHT'——’activity i—of prothrombin time_)Bleedmg +

i
NG
AN

unknoizvn vit K like female factor
BHENRDHD. R, Siegiried B? LD Fwbry CORBLTHBE L,

CVOARENET v MEHEANHES v FTEWEWSH = g
ENpY, vAT7 ) VENTHEESHEL TS, I vz 3 vKRZHERERD 5\ % BHT EHuz X %
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5 » + Ol DT-diaphorase E:D L7

I #5y biesids, €5 VRREF S 5012

BHT R L 57 m b vy VEERIOZE L WER L H

i Bg@ L ¢ DT-diaphorase {EOLHE D H B Z &

PEH LA, BHOMS » Mokt s BHT BIUESH:

oThic 7 e b r v E VREOERE BER) 2 &

Lic# R DT-diaphorase Gk EF LSO B TiEHHE

BRI BROOUBTOFEETS TR EL,
X oW |
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| STFLEFRES MLIY (BHT) O&BRES (53 H)
' BHT &L 0Y—A® in vitro 231 3#&

RO B,

B R E T

R A B

- Biological Fate of Butylated Hydroxytoluene (III) .
. Binding in vitro of BHT to Lung Microsomes

- YOSHIO NAKAGAWA* TOSHIKO NAKAO* and KOGO HIRAGA*

Keywords e antlox1dant, butylated hydroxytoluene, ;@E%A covalent bmdmg, S o b rat lung,

I 7w YV~ AE4AF microsomal macromolecules

BEIRG, BERRNYGS I OREGTRWESEOREMD
HVIIEEERNTAEE, Thbokfhokéto
AR EORERE CieREBH) & GRS L OBIREH L
METHRERD B, LIELIERE S hichiiterid b4
BRATHEEL, EEBE2ELBEERATIZ L8
BT3P,

XC, vFFre ey ir=v (BHTD) IIA
P A SEOREBLA L LTS h T 5. BHT
DR OV TS OHE>D D52, HiEN
TORMEST OV TORERED T, £ TE
ELIXZhE Ty FIFMfER¢o BHT 0ZEFHcow
T in vivo L invitro THREF L TERLY"®, ZOKEM
B, WEAMIA - BHT iEfFofigish, {5
Yo BHHRTE SOMMBREREoRS THE (8 Vs
7EBH EREHERTS, QroEsTFEEELE
REDIEPMARECHYE L BET o460 b odk
FIET 5 —EHE D, Q) ORBYOEREI 7=
— LFEAET, O & NADPH BpE<chy, Fisw
V= s BCREELEE L DROTC I 70 Y~
MDY OFEREE D » T D, L5 Z EABHELARK
rote. X CHEIZOM: 7 7V — 5 ORBEERRE
B L in vitro TOMRBHZOW TR L .

EBEMHE LUFE

#4§ 3, b5-di-fert-butyl-4-hydroxytoluene (toluene
methyl-14C) (LIF “C-BHT) % New England Corp
B AR, HlksteE 2.2pCi/mg ‘b R, JERS
¥ BHT 13f6Hi2E, NADP r glucose 6-phosphate
11.Sigma Chemicals, glucose 6-phosphate dehydrogenase
12 Boehringer Mannheim GmbH, SKF-525A1%Smith,
Kline and French Lab., phenobarbital (PB) (s
%, roMmoRRIHRORREEZEHA L.

Bk L UHIRE oV A Ax-%F v+ (SPF),
HhE170--190g 2 —BE 5 VT & LT, JEREHEBHT
A Y ~ S Es L 50mg/kg & 500mg/kg ORE
T1H1E, 3HEEARELE, PBIRKRCENL
80mg/kg DAET1E 1H5 AMEEAER L. &
B SRR B E2UR B S ER B e, R A Y
— 7 E f R AR A K R R — R LT

30V -L0REESLT IO/ —LENTFE M0
BHT O#& % 0.9% it vy v 2aCcEEL, —
PESESEELCI 7oV — v M L. TOHE
FIXOMC-BHT L 3 7 »n V' — aBHT LOEAT OV
TITRTERD R L.

ZOMOFE HEHEERT Beckman v v F L - g V
B v & — (LS-855) CHMIL, SRR CEHIEY
BELL, vvFr—~va v br=y—1+54 b
VR? kAW, 2V ArBREMET AT VBT
8+ LT Lowry B J5EE® ¢, P-450 813 Omura-
Sato OFEWCHIE LTz,

HRELUEER

B3 ony—and BHT o4 Table Lizftis 7 =
Ve AESTF & MC-BHT Dff&ic o\ T4 DEED
BE% R LI, 12 r Y —AD monooxygenase ;RO
g3 ch% CO L SKF-528A 135 7 vV~ aBHFE
UC-BHT 0fE&#93—96%MELIc, 1 vFa—v
2 Vi 5> NADPH O&EREB D, 7wy —
ABGYD O LDISHERTS & OfEE%98% 1
RS L. ¥z OBAREREHT RGeS &
WM I NI, —H VAT 4 VEBRTHMIN 24
Vi oA YEECHEIZ . Thbof&eisit
HHUHOBRER, 3 7=V — 208AY THHRERK
HTTHI0LDE D o iefBlidnThbFAED E % R L

Gl e S

160 HEHHEXE AN 3—24—1
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Effect of Various Incubation Conditions
on Binding in Vitro of M“C-BHT to
Macromolecules from Lung Microsomes

Table 1.

- Amount
bound®  Inhibition
Incubation condition (dpm/mg
protein/10 (%
min)
Complete 975i30 -
Microsomes boiled® 18+ 3 98.2
—NADPH 17+ 2 98.3
—0.(100% N, atmosphere) 210+ 4 78.5
4 Carbon monoxide (90% CO,
+Cysteine (1.0 mM) 1804 5 8l.5
+Glutathione (1.0 mM) 83+ 6 91.5
+SKF-525A (1.0 mM) 41+ 4 95,8

a) Values are expressed as means & S.D. of three
determinations. )
b) Boiling of microsomes proceeded for 10 min.

. CRBOEENO 7 v U~ ABHTF L4C-BHT
DFEEITY b 7 » 2P-450 L H#E L %= monooxygenase
RBMETHY, BHT oRBERIITobhicBic
REWHEOTLEETHC ENRRI i, st
—~ BB TR DY ATF 4+ VTN AT F VIR EARTR
DRERICEHORIERALEETEZ L X VBl
REEMHS S LBHMBRTWBY, $ ywy—a
X o REshic “C-BHT REWO—K S = OF{Ls
WERBEL, TOBRBITLOBEVEZECHL bR
TebDEBbis,
BHT&EUPBRIARET v FOMI/O Yy — 4 &
HYC-BHT DS :
s 7ny—an “YWC-BHT #HABEEHOK 40% %
AL, OBED I 7 vV —ARRERBLIBEWY, £
ZCBHT ¥/ci3PB% 7 v "REABELLE, Mize
V= A OESFE YC-BHT ofEdati Lz, 2o
#EE4T Table2 & 3R LA, BHT OE#fsdt ot

Table 2. Effects of Pre;creatment with BHT on Lung Weight, Microsomal Protein, and
Amount of Metabolite(s) of C-BHT bound to Microsomal Macromolecules in Rats

Microsomal Amount bound®
Treatment : BOd}E V)Vt' » LEI n/glovgt.)‘“ protein® (dpm/mg
g & g (mg/g tissue) protein/5 min)
Control 193.4% 7.7 0.4461-0. 045 11.15 543+15
BHT (50 mg/kg) 201.4+11.8 0. 4480, 037 11.15 342+ 2
104)e (101) (100) (63)
BHT (500 mg/kg) 173.6+ 9.9 0.46410. 011 9.93 97+15
90) (104) B9 (18)

a) Each value represents the means 4 S.D. of five rats.
b) Values are expressed as means £ S.D. of three determinations.
¢) Values in parenthesis represent percentage of controls.
d) Values are expressed as means of three determinations.

Table 3. Effects of Pretreatment with Phenobarbital on Lung Weight, Microsomal
Protein, and Amount of Metabolite(s) of “C-BHT bound to Microsomal
Macromolecules in Rats
Microsomal Amount bound®
Treatment BOd}E ‘SVt' v L(u n/%ov(s)/t;’ proteind®® (dpm/mg
g g g (mg/g tissue) protein/5 min)
Control 192.0+ 5.6 0. 45440, 040 10. 28 508 +19
PB(80 mg/kg) 193.0+ 9.9 0. 454+0. 090 9.02 492+ 3
aon)e (100) ( 88) (9D

a) means £ S.D. of five rats

b) means & S.D. of three determinations
c) percentage of control

d) means of three determinations
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BLRis 7 m V- a 2 vy BAWI0GTA Uichs, i
BRCIPENRADR o7z, (78 Y~ sEHTE
&ALk “C-BHT Bl SE&oMnc it BB
B L. Tablel iR L T RWA s 7 » V) — A DP-
4B0BELWAH Lic. —FPBABECR I 7r VYV —Aax VS
P BOBEFORILS, hE, WER, P-4508, C-
BHT Of&RCHEIRD bhinhole. PhOfRR
8 BHT & PB Ll 3 2 v V' = & O SHE 3
LCHOBA L B BrbExis, ThbbiFi s
v —ADBE, BHFLBHT O3 78— 4
DEWRWWFELP Bt BHT CHMT B Lic k
DEZHML, ZOFEARE BHT oxidase Hi:0H
MERLTLED, LLHis 7 » v —a0 B4, BHT
LB ES T “C-BHT ofs&xilHlL, b
P-450 B X &b, BYRBEEEIHE X
BB ENATRRI R, —HPBHABC LI 7w
J'— & P-450 ks XUt YC-BHT o0& EC ZLAR
Dhhihofei &b, PBIRFI 2 vV — 03y
REBCEFOBEFREMIABLIEVLBbIS. &
[ BHT §iABC b, Wit 7 ey — s 0RpRBEN
CRADB BRI, & OREN BHT OEEMLIER
By BBNEFEALCE CREmC EET 5 0o
SREBE L. R '
E g

iz 7my—a0 @oFL “C-BHT ofigy in

vitro THHF LI, ZOHEEILI 7v V' ~aFET, O
L NADPH #ETHbh CO, SKF-525A, 7wy
— A DEWTIBY UL ES e, BHT 2B L

Ty D17 ey~ aGeTE MC-BHT offa1x,

WE LB goBEmMe BT ME S, PB

DFLE T Z DA ERRD bRt ho e,

_ by i3

1) Gillette, J. R., Mitchell, J. R., and Brodie, B.
B.: Ann. Rev. Pharmacol., 14, 271, 1974

9) Branen, A. J.: J. Am. Oil Chem., 52, 59, 1975

3) Hathway, D. E.: Adv. Food Res., 15, 1, 1966

O BIFE, FI=SET, PEARE  FULETHER,
21-2, 5, 1976

5) dIlER, FIISKT, BRER FEAE 20X
HeEE, 28-2, 37, 1977

6) Nakagéwa, Y., Ikawa, M., and Hiraga, K.: Chem.
Pharm. Bull., 26, 374, 1978

7) Nakagawa, Y., Hiraga, K., and Suga, T.: Chem.
Pharm. Bull., 27, 442, 1979

8) Nakagawa, Y., Hiraga, K., and Suga, T.:
Pharm. Bull., 27, 480, 1979

9) Patterson, M. S. and Green, R. C.: Anal. Chem.
37, 854, 1965

10) Lowry, O. H., Rosebrough, N. J., Farr, A. L.,
and Randall, R. J.: J. Biol. Chem., 193, 265,
1951

11) Omura, T and Sato, R.: J. Biol. Chem., 239,
2370, 1964 )

12) Mitchell, J. R.,, Jollow, D. J., Potter, W. Z,
Gillette, J. R., and Brodie, B. B.: J. Pharmacol.
Exp. Ther, 187, 203, 1973

Chem.



WHHEWEHR Ann. Rep. Tokyo Metr. Res. Lab. P.H., 30-2,31-40, 1979 -

STFLE FO%S LT (BHT) EfBRECHONET v FFOMBBELIE

wm & E B,

ERE X

R A E

A Case of Ultrastructural Alterations in Rat Hepatocytes after Long-Term
Administration of Butylated Hydroxytoluene (BHT)

NOBUTAKA FUKUMORI*, HISATOSHI MIKURIYA* and KOGO HIRAGA* -

Keywords : i ultrastructure, ¥ 75L& Fr% v b=y butylated hydroxytoluene,

JFF#ila hepatocyte, HHAZEM: long term toxicity

&

CFFre FeFdy iy (BHT) IHEBMEH, &
AL L TTEUR, RREOBEEHIETSENT
FERIR TV, ey UCHFERORMMY AEHE D
fats (SER) oI - CTRDd bh, cDZ LiEBHT
TR E h 5 BR Ol 31 3 BERETH 5
LIBEIND, EBELIXZhECBHT 0GRS L5
iR oSG OB 2 BT HMES Y A CEEL,
SERO#EE = & Uikt o RE, HE/Mafk(RER)
DA 75 ERETD Ll LS R EE RS Y
LX Tuin,

4, BHT ORHBES %17 - Bk FHkED
EO—ENE L THETS L LI IhECT ol
B G0 i 0 b &t U %, ’

=B F%

By#130.07% @ BHT 2y L EEGR ¢ R F 2
N, RESEYAME L Sl Wistar 2k 7 » b
TERRPIZEFEORESY B L bREREHN TR
c—fEfl (No. LT-255) -th b, BHT oEEUHR
8B TH o Fe.

R ER25 10, ﬁﬁ%i54,,%ﬁﬁ¢w6ﬁ
2> B 5 Y, HRESERE 10 EHI# & hie barrier
FEECTHESh, KyHhcERZ e,

EF B AR B B RS, FiMELET
I B L, B3% < FhraTAFe F (0. 1M
Y VERRREE, PHT.4) T3 KHMEELT, BEK
TERGBHBMEIL, 1%+ 23 v sk (0.1IM ) vENEE
W, pH7.4) % AVLEHOBEEY T, =&/
~ Bk, ERCH S T Epon Mg AELE, ik
CHEEIWH LmoPid brd o vETRAELY
BB R T, T ORI NERHE OB & F

il

S b orat,

WML CERY 7 v-7 = VR _.E%éé“zﬁtb, EIST.
HU-12A MEBEBTFHEBEC TRE L.
BEHR
bw4//%%é®%E%ﬁ§1H¢%¢ﬁ%®mw

1%, R B U R R o MR~ D JRAE

R ORI bhich, H3LdH—RELER
LT3 0Tk S cERe Bl BaHR
LicifaD Sie o T RO Rk, HEEEEN
DT R HNE 800 oML MET 5 L, KRR
DHFEL, FEEEEROBEINRA bR B D VITED
T o Haf69%, MREOHSELIFLEADR

TR A ETREL T 2 #ilai24%, BRES

FEZwHEL L, R AR A RAE U 7ol
Jak 7 BChote, THLOBELELT, BRIVEE
CABEOBEELIL glycogen HeD SER ORFERTIZ
ERIETBC Lo, 0.07% BHT &R oM
&1L ¢ SER o #Evr S L Thinhode. BT,
SER DHEOBER R - CTHFMROBILERE L.

SER OMEMNERGELL R RE & i f8 T
i, B0 QAR A VEEAReR LRREY
Fnlehote, RER @BRESYES LARELEC
AL, —ife ribosome DBEENEED bhicr %
DENL D I Do T, BOMRENEE OB(LIE & b EE
Tiahr ot (Fig 1, 2).

SERDBEFELFHEE ORI T, SER@ﬂyﬁﬁmvesmle
REBEL RER » BT LCESEEREIFECR LR,
% <{ © RER 0B REFIGER Lcd, —HHEERT
$EVS ribosome BRI L curling IREAE Lo, RRAIL
e e L, BT LD cristae DIELPER I i,
Microbody 133§ M % 2~ 3T & B &L B Rt
MRas s b MR cERE Rk, BIILRAT RTINS

* R RCAR LA A PR SRR A

160 HFMEERE AN 3—24—1
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AL bR,

SERDIE MBS 7 Mifa o, BABRBEIE L ve-
sicle JRo SER 23 filgE © #EH5L & HDE
C Bz LEERIE L T\ e (Fig. 3). & D OMIRID b A«
O VEREYELICEERTT R SER OREIRIKEIR
bk £ UABRPEERL o MBRBLR~ DIRED 5 Wik BA
F%&FRD 7. SER ORI p &g O MIET B L T4
it vesicle Jor B3 235 T tuble Ja iR L7 SER %

#HHEXh, RER EREF|AELH ribosome R EERL -

LCHAERE S Rl BEL TS RER KRR
HEORBEYR Y ES (Fig.5), b5 WEREAEIEL T
SER ~oBffarELik (Figd). O8O REMkL
AL L C cristae ORI, ERORIELEL, THIE
ERELRDA: (Fig.6, 7)., ZhRFOELWARRE
&%, RRFENRLORT REROEFLBEY S TAD
7z (Fig.5, 8). iz SER o#ENE LW HcREY
SER THL Y B % bl iR U C Bl EmL,
FRE ribosome $EDFERI & H A LT\~ (Fig. 8,6, 7).
Microbody iz &4y @il (Fig. 9) Golgi 2%
BOXEELLLPRFTHHDEFLT, lysosome OFF
(LIS Tl oo, BT RERARBLEL, B
chromatin OWEES D2 L OMNEH -Tohd, BMED
FBIBIFTH T, — ORI HE UKE
e Bhbh B EES hic(Fig 10). ZofififaEr
myelin RAEE S W2 Yy ot i i
Bote. FlRREDILIE LSRRI b o 2
BENBRBEREL cristae olEwRDERIENR LRI
(Fig 11). = oOBITER LR ARE LD
Glycogen FEHIIE SER DIED BHETH v BITE
B, SPEEBDBBE DT
' % =

COBEEREE, BE, BRE, ke vofEs X OE
TPt 7 £ OB RE L o1 X L ARERBETH
D, EFhRsRrEDRAEhictEREORER T T
W3, 4 BHT 7e Ko 55tk E 2 k3 5 b i
BRI R, € OEBEEED Ryt AR i3
PREBROFBETH VP, WML SERDHER X
G AT 2R E OB TREND. &6
BRI E hic bR R 0 BE 2 CHklk
ThaA, MEOMEBHMIEOCRMAYI L RO EY
WEBTT 5. S5k BHT & K olgEkymEat
HOBHERCER T RTINS EhBY,
ERUEEoRE MECREOBRECEEYELHLE
bhb, SEBRELT - Byt BH OB I X
V0.07% @ BHT 24kl w BRI 85 » +CHEH

BRI BBV IREB R B LU T W e R T EE T
»BEF 07w BHT o RS ol 5 FFfifanZs
L& LB+ 5 B CRENEE LT - 2. '

BHT oxE/AZHLchs SER i2fifaic & b #ED
ERNL L REEHBE» DL TRCOMIETE LW
TE%R DY, NERER O 7 % O Mg T o HIEA
BRINBCBELh . 2Oz X BHT 0ERE
DEERPE T % 1= BB L E I Il » o8
THRESHhB LHESRE, BERE A EREEY
TU/NEBEE O IF LB o fEXR, SER 0
LWIER S e DR L, PBTh 5 o & rikig
R BE o e BB ORI EE L bhLs.

Y RB OTTHECLE > Rk dkcid~<ic SER ©
WA XEETHH, 0%t SER R FETHBED
BRBBPRORTIILBE T E e SER NS
®%0T, BHT R TERS 7 =/ A0E
=P, BEVEEE 7 2 =2A8 R LoBETHRE
LTHH SIS, SER OBERNCIL= A F — NBE
L, FDiodic glycogen BHAS h, SREIEN
cristae DEFIEFITICEINELR LT BETEREYE
F%. ¥ RER ORKGEORD % & ARG TO =%
AFE—DINEERREI O LD HIDOBRTHS LELR
%. SER o##r RER oFmEmnE{kL ribosome
FHR L BTG LTHES B, COBITHRILSER
DOWIEOFHE IR LN, FEEOHRELE RbN
fo. chbofilank:, MRt RFCREL THIEAHE
MxE Lo TERYRL %, —%, Lane
BBOMK L & LA MOEMERED LTWBHA,
SEDOBRETIIESBOWMI A bhich oo, AT
o FAT HIR S TR IR » TRO B oMM TRD bhic
ZEMDY, BEEoERL BHT w5 Mo #ik
LB O I RS L THRBLERE LD -
ek Bbhs.

SER DO#IEOEE L MAT: SER »iffaEc BEL
THA L vesicle R BUE tuble R&ER U, —BEY
1z. SER oK R oMl vesicle IRERL,
K tuble REBTT B2 &0 5, SEARBRIEILE
OHBEBREELhS, WEL SER CHELYRYE
% hie RER (ZERMEENELN ribosome #HELHB
WIENSER SR BRI £ b, BIEETE2ERTS
L#Es bhd, . FiRBET cristae O FiBE, EEOB
eGSR E D, b o DFD % CRE T chromatin %
WELCHEYELULERRERES  Abhic s L

b, MESEOBRRYML ETETHS > & HE S

h, FOBREHEHS LE2 b5, REERHELT
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BRI A2 Ui ribosome BRERIZEA L7cHi RAS
BRI Wi, TTHEEL SER OWEIRTH Y
%ﬁ@@%ﬁ%ﬁﬁ?étbogma Bbhaal, 0
%%awa BITIRL, ‘

- MifefE < © Zh bk SER OBIEOBRER XY
mmﬁﬁomﬁ%5mm@T@amﬁ%sna#ﬁﬁ%
efh & LCIRIET 5 & KA ORIBICILEEE 5 5\ 1k
sEo SER OREYEDBAETELTET 5 01X

L, #HEOET 2 T BEEs SER DR LI faisd

BrBDIBERNN, T EREED S\ T
HEUAMIEAMET L i MR 0 BAE & B TR L T
BlbFEEOETFRE bW L Ex bh5, BHT o
EPRED T LR % b 2
5P, M GOT, GVF@E@#&EM_kﬁb%
HEIh3,

SRR LS W bRt secondary lysosome 0):!:§
pnit SER OB LAMIETCH R bhichote, SO
LM ER L B B HE T 5 ME DI
CERTFBRLTCHBEREbRS, ¥7c—7 Tik myelin
BEme BN H D, 0.32% BHT # 124 A RiHE
RE R ki biic myelin & & A BE OSER
O X BEHICEE S oM L Bhh s, mBSER
DBEE D FEE IR CE glycogen JERLOWA w4 5 43,
4 ERE I HIEHC glycogen TR BIRRcTER O R
Ch o=l & LT, Bt ORI - ok
DREREIE L OhBH, BORMKRE® OFFfilac
% glycogen BHRIMNIZ & A ERDbhithrolc &b
BHT oRiEROFELERIhD, IHICBEROR
HEETMIGOMEYERTS LW I REFORL LR
BH, HNRECEL Y R CHlE o EER
BB LMD, SEBRINCEIRED BE LY
BHT oBfE k&L HEEIhS.

PEoz kb, HEREARED BHT & RURMER
ST TR L TAR TR B0 SER 0%
HIE Lo Ao Hh, SER OiRE O BT HAE

WREE O BE L.

CHIRF RS B L MEOBEETS, ERCBTLEY

s XETH, BRLEL R B0 T L it
R IR G0 TR T 5 L Bbh 50T
Hﬁéw%ﬁﬁbtﬁ,ﬁmﬁmoﬁ%MLﬁ&m&%
M3n5
® B
0.07% BHT f i & s6BMEMS @55 » + O
FENERRSE <7 %0
SER OBEZISHIEA S bR, %< o Mfciahs
ELT D SER OBIETH »%. SER ORI Ak
DiEK, BOBFICRES &b BTG R
B2/ SER O#EH-ci RER OMN%k, SRE&KO L
B, SR SR OE T ek, SER O
B ORI R B O SBEOR R R B E T LR
BEhBH, HEMIRCE bR Lo SOl
Ao BRI Y T 5 L H X DB,
‘ X w0
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Explénation of figures -

. Fig. 1 and 2 are hepatocytes of rat showing slight

proli_ferétion of smooth surfaced endoplasmic reticulum
(SER)after 86-week administration of 0.07% butylated
hydroxytoluene (BHT). There are not anomalous

mitochondria M and scattered-lamella of rough

surfaced endoplasmic reticulum (RER). But warp of

nuclear membrane (Nm) are observed.

Fig. 3 to 11 are hepatocytes of rat showing extreme

proliferation of SER after 86-week administration
of 0.07%9 BHT.

Fig, 3.
Fig. 4.

Fig. 5.

Abundant SER in - hepatocyte and well-
developed ;nﬁcleolus (NL) are prominent.
Continuity between vesiclar SER and the
end of RER are seen frequently (arrows).

Sinuous cisternea .of RER surrounding

.mitochondria (M), in. the area of marked

Fig. 6,7.
Fig. 8. .
Fig. 9.
Fig. 10.

Fig. 11.

proliferation of SER are seen.

Alterations of rﬁitochondria are showed
swelling (a), disintegrétion of cristae (bj
and - horseshoe-shaped stretch containing
inclusior‘i ). » 7
Lengthened deformation of mitochondria(M)
and myelin figure (arrov&) are observed.
There are mere glycogen particles (arrowé)
among proliferation ‘of SER and slight
increase of microbodies (Mb).

Some _fibosbmes are detached from the
surfaces of scattered RER. Irregular_ly-'shaped
nucleus (N) seems to be atrophy.

Anomalous destruction and swelling of

mitochondria(M) accompanying disappearance

of cristae are seen.
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Effects of Butylated Hydroxytoluene on the Mutagemclty of 2- Ammoanthracene
in the Salmonella/Microsome Test

HIROSHI FUJITA* and KOGO HIRAGA*

Keywords : 2-7 3 /7 v b 5+ v 2-aminoanthracene, 7 F 1t Fax v }~ 2= v butylated hydroxytoluene,

EIRIE R M mutagenicity, ﬁ%?ﬁ{?ﬁ{t metabohc activation

% 5

RRIRINS BB LRI CH B O T F e P

v =y (UFBHT LI REMTIERERE
REERSRALD, MOk HB o ERERFRE
DBCEERAEYETH LS PRI B30, Hxid
BI#RP s\ T Ames © mutation test j&u FHWT 2-
TFATIIINFVY, vy () ¥y, 273
JTVEIRVEIVT 7T by v By ORRERS
5 BHT OB Ui, ZOKE, Rk
TR LI BHT OBic & b 2 h b3y 0 RmEs
RFEEAEME 2RI L, BRI R EREMERT
BHT 8% 10~50pg/7 v — v Th B o L s L.
| RBIEMAL Ao 7 mutation test i\~ BHT 2
W o DEHEOERERFRE LRI S5 L
£ XTI D, LOPRITEWRBBRC X B
WEOWER(E BHT 2B 2R THS L3R TH
B, Lal, H#GRLEL 5 RERE RS2 3N
IR AHREOBETB LTI, S, Fxido2-7
3TV eV OERERGREENT S BHT o)
B oW THHREORK B 218D SO % T S9
B3R DOMRERC X 2B RE L0 THRET 5.
RERMBE I UERTE
BE¥E 273107V 5 ey (UIT2-AA LW,
FIYEHEZE), BHT M, 7 = 2 e 2~ (PB,
HFHRMIK), 7r s e —1 1254 (PCB, ZF2 V4V
B, Y AFALRALEFHA ¥ (DMSO, Fn¥iigk)
mutation test Bikiz Salmonella typhimurium TA
98% A\ Ames FEIPOIEEND D T %, REEKE
{bi3 PB #7213 PCB o & b SR BB R Re HE L
Jo Wistar %5 v FMEOHE A=Y 2~ 109,000 g,
10 & LD LEASE (S9) Wi, B 0. Imlic
DMSO . iw#h Uiz 2-AA (1 pg/0.05ml), BHT (5-

- 100/zg/0 05ml) 4 XU SO-mix"1® Z Nk 37°’CZOh\ﬁaﬁ
CBREEES, BAEREMY WRERY 2R CEBEL,

37°, ABEGRE®RE, HR = v = ~BERHB L.

2-AA @S9 X 5 REhe 35 BHT o#msiRo
RMELE Rokcwr, 2-AA BIT S9-mix DHKT
37°, 0 ~120 M DORIEELIT, \_%LV DMSO iz¥
AUk BHT (10%F -0k 50pe) B XOEERMNL, *
b bR i IERy AV TEEL, 37° 48
ReflRE e, B = e = —BEFHE L.

SETOMEBIIHDO S v— 2B FHETRL
fo. '

& 5

2-AA ORERERFEIECT 3 BHT oghR¥ K 1
wRT. H1A1x PB 3% SO 2 fWicBE T S9&
2% 10p] TIX 2-AA OERETRFEMEL BHT OWm
L DEA L. BHT Mo L & SO BoBMARR
ERFEEYE SRS, BHT 2RmTsolick
DEUENAR SR, S9& 50 ¢ BHT & 10pg ¢
¥4 £, S9 B 150p! Tix BHT £ 50pg CH15E DM
BRLA., LL, HminTs BHT B2 X bl &3
mEERRA Lz, PCB Hi# S9 04 (F1B), PB
SE SO LT Rir b S9 £ 10p! vl BHT & 10pg
2IEDBMARE S, S8 50ul,  150p! CiRig &
AEBEMEIRbhichoic,

ChbOBEN2-AA DRFHC 5% BHT OfRRlic
IpkELLRAZ LMD, BHT OfREORKHZELY
T, BEER S VRINGEAR SR 5 SO ' EBHT
BO&MERERL, S9-mix b 2-AA DLOHSEY
o B BW S YO BHT 2L, FSHOBME
e B@ERE= e = ~KOE(ER 2R, PB HHE
SO DA, R2ARRT X 512 S9&E50ul, BHT Eisin
D L FFTSBIFELE IR ARHEWER = v = —~BIEIR

S T

160 HARHFTEXE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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BHT (ug/plate)

M1 2-AADOERFEFEMECHTS BHT o
B OAIZPBFHES9, BILPCB HHESIK
X o TRENERIL L, OIS 98 10p, A
1350, i 150! % 7R3,

AU, 120 SR TIRRTRRL LisvL & D 30K TH -
fo. BiEEMVV & F1 BHT % 10pg % =i 50pg ¥
¥ 5 L ERERFEEOHE MR S, ASHEERED
BBic kb 7o CTETL, BHT 50pgciiBHT &7 i
LBIERCEE WA L. PCBHE SO n 4 (H2B),
S9 & 10p! ¢ BHT EHNO & 2HiEHRe LV Ef=
= ~BURAMe B R Ui, BHT % 10pg % 713 50
pE It 5 X, B0ug DRHEBROILNE EDOHRITN
OHIER LD, BHT SEmezEBLERa ==
~BOELER LI, .
% 2

BHT 11 2-AA OBRRE RGNS T S5 HE
R, BUREORS D 2EED S9 A S By
BRIBE, BbRELWMERT S9EL BHT £o
B4R (% PB %5 S9 ¢ S9504~-BHT 10pg, S9 1504/
BHT 50ug ‘% b, PCB 3% S9 -¢ix S9 104-BHT
10pg ThHote, Fh S9 10p! O L %P Bi5iE S9 Tk
WAORROZAE bhich, PCB #H# S9 cith T
THIMM Rbhi, ok 5k BHT OBI13P B,
PCBHESI X » TR b, PBHAE SO cHME ol
WO DEBNKE N ERELN LR, T SO
% BHT OB OB IIRIEERNLELCERTH R
HH, P BHE SO CIRiREMe R UTh#ng
RERRAbhb0orR L, PCBHE SO ciaimiE sz
LAERBh o, $8o T BHT 0ERERFBEM:
BWINE LA & 5 R KBS v S9

pre~incuvation time (min)

2 2-AADORARERFEMOCHEERMIC X2
wibicxt3 5 BHT o%j#E. AP BHES 9
(S 9 E50u), BixPCBHE# S9 (S9&
10pD) @ X o THREHERIE L. Ok BHT &
i, ok 0pg, [k 50pug #7Rd,

FROFEMRBEROMERE L UL OEET X » TELT
BLELbh, SOBLBHT BORS FE2B L
LV ERTRFRENKRE (LB THT 0D S Off
EXE BHT Bie i A5 VARELELTWB L3
Zbh3, e

ZeRIF RN D W 2R IT Rahimtula®, Yang?®
F LV Calle!® o kT SO chp HipRBEEE L X 51k
FMBOEMELY BHT nHET 5 BRTH D LBES
NTWB, HEIMHEOEEIE b Tikiel, SOF0
EMRBERTIINEEALEE Y B b, i
%5 BHT 1 & 5 NS RIEOEE TH 5 W HEMS
Erbhd, ‘ : ‘

Shamberger'® 1§ g~ v Eh 57 vk =v vV 7T
T e Vo ERBRFREL S I T ¢ BHT nRif
T35 LHEL, BHT 0ZRBEROBAHELDNA @
R B TH B LTV B,  Fi Daugherty!® (%
BHT 2BHED 5% S DNA §REHETHC &%
H|EL TS, B T mutation test Rz BT HBHT
DEMRBBEFR IO RIEe R LIEA L T 5l
BEZ LN, BNk LOBPHBRE L ITERLORG
EEDIRENBRETHD L eERL, HBaltHAL
LOKRFINETHE L Bbh 5,

Nagao B 3 ) pon—= vy (Q rvo
ERERFEME LI E LR X ¢ 5 ZHESELED
CEEHREL, TEELEEREO AT v AL,V
A== VHMERLTE D, BRI Bk RS E
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BRAEARBYE~NORBMOEEC L 2bDOTHS LM
NTWB, - VIR bR BEE L BHT 0%
CHERCELMEIHEE I h S,

BRLB EFCiR T F L e Fre vy T2y =, 7TAS
NEVER a-F 27w~V E8ERAD, ShbO{LEY
B b i DB O LRERFEIECRN A2 LB
LRDHREND B LRGSO IRTOB LD
BHT b o o B2 S5 & Bbhb.

= =

FUHEDO R B 2 WD S9% FLC Amespdmuta-
tion test RICH T B 2-7 3/ TV TV OERER
BT 5 BHT oaiR vzt Ui,

PB % S9 oif4, BHT itk h ERTRGRMET
WNELIEA L, SOBREZHZ LD BLE
BLizc, PCB % S9 o4t Tho 59 BTib
THOHMOLRL, BHT o S9 o X »
TREBC Eivb ot

X [
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Cytogenetic Studies of Sodium ¢-Phenylphenate
SEIJI YOSHIDA®¥, SUMIKO NAWAT* and KOGO HIRAGA*
Keywords : OPP-Na, =% & « 5 » b » CHO-K1 Mouse « Rat « CHO-K1, Zuff{k4>#7 Chromosome Analysis

#
DAZOEOHECEAAL P 7 e =2V T 2 ) — DY
BRI T OV TIREICEED Licst, SEE, %
DF + Y v 418 (Sodium o-phenylphenate, OPP-Na)
D in vitro B LU in vivo BT H AR Y
HET 5. OPP-Na i3, Zo8E L BEM, &%
TECHHLhhALMEMERS L af, BHEE, B
B, BEEroBFenBohk, £oT, AFHEE6
BOR GO TEBRE T o,
BEHHEESLUFZ
- 1. #%4& : OPP-Na & U CHFILBL RIS, Lot
No. FB102, #kts (LAT ONT W), HULEUHSL
BRAE—EEHBCRL OB LD, afs (BT
ONP 13, =S hseisd, diea (LIT ONS &g
3, Dow chemical Co. $i-cgEaDd D (LT OND
L3, Dow chemical Co. $i Dowicide A, BHf7
Ve7ROBD (T ONW &ig9), BE7 v—7R
DbD (LT ONB LWET), Lp/piTicdb o0 6y
R i,
2. EEEMOMRECKETHE | BEERL, T
A ==X AR —PREERO CHO-KIff s F- /e,
BEWLF12558% (Gibeo #HED wfF41MiF10% % X
OHiHE & LT penicillin & streptomycin % i 7%
DFFvie, 5% 3 HEOME% Trypsin (Diffico #h
8D wX w7 AEL O FEEL, 4x10%/ml oM
R E R U, R, BEEEEERCREL &R
EBEORBRINERK YT = v —AF 4 F (Lab-Tekit
) 0 well i 0.2ml FoHEL, hieiilEigE
¥ 0.2ml Inx X X EFH3TC « CO; & HABIT TIEE
BRI L. i, WBIE, BEBREORE Ui, 2486
B £F =V - OBEREETT, U vEEEAEAR
KT 1 EMEE LR, sr<) vERECEZL, HE
ufr® i L Panel 2 & ft - CHEREYFH~L.
3. KEEMRAE RV /s in vitro R {FRER [ 3EES

il

A B ABREOBRERMNSRRLELTE, 24k X048
BRI ST X b R ERE R Ui, RE%S
WSRO X %o il DWW TiT iRy, BE
MR D SR L U RO MBI Tk,

4. v YZREBULI in vive FEERER : JCL-ICR
B v ADOHEE B\, BAZ V7HI D 6BY TR
A, —BHIOFHEE Lo bR L.

B IEEE254-1°, IS5+ 5%, MRPIFH 8 RK~F
B5h, BEEBIECHER TRy, BX27 VT
WROER R CE-2 LKA E Bl 2 . Biff%
RRKCHM L K BERK B EAR 10ml/kg iR
BLCEYvFRIVENRELL., 1k, WRILEL
WLl 6, 2470\ LSRR AR ER L D 5IEDH)
Yo IR THEE & 0 B, Wk &Y B LR
WL, PEEERLER L. REASTELSHPHD
X BEAS o AR DN THT IR RE MO 48 F KO
BEROMET in vitro KL AFC Lk,

5. S bERW in vitro FEHKEEE | 2P TR
A L7 Dow chemical Co. #1 OPP-Na (Dowicide A)
D&MD — & LT - o. Bifi, barrier
system FioteE X MiEze R Fischer 5 » b2 HAS
=AM RY A—E LY 4B THEA, BE25L1°, BE
50~60%, MBEATHI6 Me~FH 5K, HRRERL0EOY
# barrier system B RICIB\CHTEER X OKRELHE
DAF v VAR Yy — I EICIRAEL, BEfRK (HE
AiBEER) BEMSSA PRFTEAHCHE L. S5
kX, A7 v7@HM CE-2 v, KELbRFRRE
% tc, Bhs 5 B4 O S % OPP-Na wiinfkt

(4,2,1,0%) wihEz, IBEMFATEEYLE
PREFTEFERIC & b B, Bk L0 B e R L 3
BREA R R Uk, Yl b, REMRONES X
VR OHIEIR LR in vivo FEREFEEL Lo,

BRLESR
1) OPP-Na OO HECR(ETHE

* RS A D R AT R

160 HEMEEXE AN 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Growth Inhibition of OPP-Na Table 3. Frequency of Chromosome Aberrations
b . with OPP-Na on CHO-K1 Cells
ose
ONT ONP ONS OND ONW ONB
(pg/ml) . Duration of C}lmemx gouof Total
Treatment Chemicals ((::aonc Ae ? Aber- _ Gap Break
200 48 4 4 4 4 4 (hrs, ) (zg/ml) sega ¥y rations Cle C20 C1 C20
100 4 4 4 4 -4 2 ONP 100 200 4 3 0100
50 200 3 3 0000
50 3 2 4 2 o 0 ONS 100 200 5 3 0200
25 1 0 2 1 0 0 50 200 3 3 0.000.0
OND - 100 200 5 4 0100
12.5 0 0 0 ] 0 0 6 50 200 5 5 0000
6.2 0 0 0 0 0 0 ONW 100 200 4 4 0000
50 200 4 3 0100
O T S AR
0 0 0 0 0 0 0 0 200 4 3 0100
a Grade of Growth Inhibition was ONP lgg ggg g g (0) (1) g 8
Scored 4, 3,2, 1,0—According 25 200 5 .5 0000
to the Method of Umeda® et al, ONS 50 186 13 10 03 00
' . 25 200 g 8 000 ¢
ONT : Tokyo Kasei Kogyo 125 2000 4 4 00 0 O
ONP : Purified ONT 24 OND 100 200 -9 -8-01.00
ON'S : Sanko Kagaku Kogyo onw 1m s 4 4 0000
OND : Dow Chemical Co,, Light Yellow 50 200 5 5 0000
ONW : Dow Chemical Co., White ONB 100 200 4 40000
ONB : Dow Chemical Co., Black ’ 58 zgg 13 lg 8 (2, g g
ONP 50 200 3 3 0000
25 200 4 4 0000
Table 2. Frequency of Chromosome Aberrations ONS 25 200 8§ 8 0000
with. ONT on CHO-K1 Cells 12.5 186 9 9 0000
) i OND 50 200 474 0000
Duration ~ Chemi- No.of ., ' 48 25 200 5 5 0000
of cal Cells Ay Gap Break ONW 50 . 200 3° 3 0000
Treatment Conc. Analy- rations Cis C26 C1 C2 Ote 25. - 200 5 5 00000
(hrs.)  (pg/mi) sed » ONB 50 200 4 40000
100 200 5 5 0000 2w oy 350
6 58 ggg ? ,? 8 8 8 8 a: Chromatid type, b : Chromosome type, c : Others,
d : p Significantly Higher than 0,05
100 600 274 27 0 0 0 O . . —
50 600 28¢ 25 0 3 0 0 THfaS R RICEANEE M 2R L, ¥4, 50
2425 4000 1D 10 0000 pe/mi agRRIAETY REMBSARAMMER L.
0 550 6 60000 LaL, SRS L Tit24k X U8R RILEE D\ 4
50 200 44 14 0 0 0 0 hieBsWTHED bhinhof, ‘
25 200 9 8 0100 Wwiz. ONP, ONS, OND, ONW, ONB ;
48 5 200 3 3 0000 ®ie ONP w PERE
0 400 12 10 0 2 00 Table 3 wiR7.

a : Chromatid type, b: Chromosome type, ¢ : Others,
d : p Significantly Higher than 0,05

WA EEOEEY Table LR T X 512, SEEW
FeRfE Dk ONS pUR IV E R L, HT
ONT, OND, ONP, ONW, ONB 0JETH .

2) HEBRRE MG in vitro 2E4KHR

ONT ofER% Table 2 ik,

100pg/mi 5 XO° 50ug/ml 6 BEEILEO Wik
WTh koS L OBREECEL TRk
A HEFELRE o, L L, 100pgg/ml 3 L0
50pg/ml 24BERIMIE B\ T RAKOERE YRS

6 BRI Clz ONP, ONS, OND, ONW, ONB
DVLTFRIEE W T RAREORER L OHBWRERHE
LT SRS 2B SR o, LL,
4RI 38\~ TC ONS 50pg/ml CHEMKDOHEER
i EET B ERSRICHERE B oM & R L,
LL, BWERCELTI—ALE b ik i,
—%, ONP, OND, ONW, ONB jz-ou T, Wwith
LA AkoBEERS I ORNRELEE T 5, W8
CHARAILOESBD ORI ol ¥z, 48FFHIMIE
OWTFhT BV ThREadoEEs L OBWRT L
TiL, RRC AT bEERD b o,

3) IYRERWE in vive ZEEERER
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Table 4. Frequency of Chromosome Aberrations
with OPP-Na on Mice

Chemi- NO, of Tota

Duration of 1 Cell i
Treatment Chemicals annc €13 Aber. Gap Break

Chrs,) (mg/ke) SAegaly- rations CI# C20 C1 C2Ote
1200 20 11 0000

, 60 200 0 0 0000
6 ONT 350 20 1 1 000 0
0 20 0 1 0000

ONT 1200 200 2 2 00 0 0

600 200 0 ©0 000 O

300 20 1 0 0100

ONP 1200 20 6 0 0.0 0 0

600 200 0 0 00 0 O

ONS 1200 20 1 1 0000

o , 600 200 0 0 00 00
. OND 1200 2000 1 1 000 0
600 20 1 I 0000

ONW 1200 200 1 0 0100

60 200 0 0 00 0 O

ONB 1200 200 0 0 00 00

00 200 0 0 000 O

0 200 0 0 0000

ONT 1200 200 2 2 0000

8 600 200 0 0 0000
300 200 0 0 000 0

0. 200 0 0 0000

a : Chromatid Type, b : Chromosome Type, ¢ : Others

Table 5. Chromosome Studies of Rats Following
13 weeks Treatment with OPP-Na
. No. of
Chemical ¥ Total :
Conc. Cells Aber- Gap Break

(% ;Aégaly- rations Clas C2b C1 C2 Ote

. 50
; 50
4.0 50
50

Total 200

2.0 50
Total 200

1.0 50
Total 200

Cont.

i

o
NOHHO | NHEHEOQO | WOKMHMF | N=OOH
NOOHO | NFRFROO | WORHKM | HOOOK
OO0 [ OCCOOCO | OO0 | OO0 CO
COOCO0 | COO0OQ0 | OOOCOO | OO
COO0OOO | OO0 | OO0 | OO

50
Total 200

a : Chromatid type, b : Chromosome type,

¢ : Others

2) OFERID ONT oWnTIE6, 24% XUM48H
BME %R T otz o ONS, ONP, OND,
ONW, ONB oW TIik24EAEDO LR E Liz, 2O
% Table 4 TR '

ONT® 6, 24% L 48[ 7 b O%e ONS, ONP,
OND, ONW, ONB 024EMAEDOWFhi B »TH
OGS LOBRIREE, RBE LA LELE
DT,

4 S FERBAL: Dowicide A @ in vivo Z&alf
HER fER% Table b iR,

1%, 2%, 1%HBEFROSThERCTHRAERKD
BER JUBMAERCE LT, SRCERASEYR
Dotz

Lk, in vitro T ONT 2 ONS [ #fafERu i
JOERLEMAR bhien, ONT ok Th 5
ONP iefafkic & BBy RS, Tk, @ vivo R
EEWTHE BEERL WD Enh ONT ot
BRREHRL, T cERT b0 LB 5.

ONT iz T E D /B 5P 1L &% v 7o mu-
tation test BATA\ EHEDREELBTWS, El, Y
WOMIE B kG i (SCEs) OBHEDOHE
% CHO-K1 fifax AvCHAXBEOKRL HRE L
fo. b, in vivo BRORERE L CSMONR B 1k
ONT ¥inffic X 2 RBSERRIERR # 778
ONT wEWBTEHFEI T LRl T 5. EE
BIERSIRCERER I BLDLELORTED, &
%D in vivo P ERBMOBRBOBEL I —KLTE
DONT OERFHITEN DO LYW LI, ¥, ONS
To\NTh in vitro HefakRET 50pg/ml D248HH
M B\WT gap BEET5REMREANRBRCEAE
Bl E R Licd, BRI 5 BINERD 6h T
TNDT, REEARESREITIESSO LA L. i
@ OND, ONW, ONB oW T, i vitro 3 IO
in vivo DFHROW T hicB TRk e P8
BRI i,

£ =]

6EOFN T e =T =/ —AF ) va (OPP-
Na) oW #ififlao M Rus3 8, R
BT in vitro R ARER, < v AR W invive
BEERBY Tioofe. i lRECSOVTI v v H
WicEHR SR A ARBRETIc o .

BEMEORIC Rz T TR Y OEBSR L
R, invitro pEGRBICE T 2 RGACEEOGAMk
R wilnic. oM TCIILEEEAORES JORHRE
BRDERD oM. Tihibd, BRULKRECSCRA
GRERBRETh o e b 2BE R X 2 BiEER
¥, OPP-Na A O X 2dDLF 2.

SR RGOS L LU ERERHSE RV
YU AR R IR ER R EB e L E T
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D HEE=, RHES, FPERE . BORETER,

29-2, 86, 1978
2) WE 8K, JiE—h, FHE S AR
1972

30, 942,

3) /MIBFEIL, BEE 1 RFEE

O BHFRT, THRS, PHREE @ WRETER
30-2, 51, 1979

5) /PR, WHBS, #IHET, FERE BT
= HAREE RIF SR RE, 1978
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Cytogenetic Studies of Thiabendaiole

SEIJI YOSHIDA*, SUMIKO NAWATI* and KOGO HIRAGA*

Keywords : TBZ, =% &+ 5 » I « CHO-K1 Mouse » Rat « CHO-K1, ki) 7 Chromosoxﬁe Analysis

i El

F7 v &Y~ (thiabendazole) i%, benzimidazol
RibEHYO—FETHHY, DATL D EORTH & OB
WOEIRBRBRIEE LT ORTE Y RERNETHH
FOEORRHEMY S LA FFOBRERLELTEDS
i,

FTRYES — VOERFEHECE L THFRD? 184
W& 7o mutation test, in vitro 3 XU in vivo J
BERRE DOCEEBERR LT, WThoRR
EBWTHBEOBRELYBEL TS, ¥k, ELED
RAFRPPS XL H5TAREOREL H5%. Lal,
o TaEET CHL #ilaRuvic in vitro (43,
R4S IAIIZ S\ W CRRE D 4 &g BB LR
DTS,

—7, YEMONELY 1%, ERE~ v AOERMC 7

Ry EY -V KERREUCHEROEMT 5 2 LR B
LT3, $E, BivHloReEaiko—&RE 1T
FTPRVEV—~LVORBEREBRIEDOEEY in vitro
B X in vivo OTERE AW TR, Bae in vive 3R,
B, MRS DT - AR EE Uik B S
e ok,
HEBM G LU HE

1. Bk +7<v gy~ AT TBZ L),
BHIRALE 8, Lot No. Al0L

2. invitroRB: F v =—~X~ 22 % —~JEHR
o CHO-K1 ffas F\v o, BEREIL, F 125538 K (Gibeo
A8 PRI 10% 3 X OFEYE & LT penicillin
100u/ml, streptomycin 100pg/ml 0%, NaHCO, ¢
pH 7.2~7.4 CFB LAV, MRLiEE R#E2
HHECBEY S A F LA EFES 4 F (UF DMSO
L) wIEL, BERe iR, o DMSO
PWEIY, BEENC 0.5% LB Lok, ZDXAK
U TR L AR E O BRATRINREERK T 6, 2470148

R M, B X ) LaEERYEY, Fa
FHREETRV, FEGHO X IR - e o T
LGS ET e, REMBOSERS XOEREOH
TEVXATHRD wHE T,

3. RIYREZRW in vivo B : JCL-ICR H”—~
v AR AV, 8EATHEA, —BHOFHEREETL
oD BRI LA,

B LRE25+11°, {BEESSE 5%, MRS 8 K~
# 5k, MIEIFVEOE TR T RoTe. ik, @
BHL, BARZ v7HRERER CE-2 %Kk bcEE
v &y il

BlERF Y — 7 HCHEL, REIEE 2, 400mg/kg &
b 1,158mg/kg % TOM, AM12T5EREAERL
fo, BEAREIST 0ml/kg LLE Y VFRIDED
BEETR o, ok, HELEAEE L, #5446,
2435 X MBI B IC 48 5 OB R B, BT k
D BRI SRR LR B AR R R U, B IR D
HEIR X OHBEOHEL in vitro Rk L AECTR -
7.

4. S bPERWE invive FRER : 4584 O sle-wistar
RT v P EHERBA, —BEOFHEAET Lo bERK
gL,

B ERE25£1°, BESSE 5%, MRS 6 K~ |
H®5R, BRIEERIEIOHABEC o, ik, W
BHE, BAZ v HRERSAR CE-2%KE b cHE
b % e,

¥itkaw BA 7 v 7 @EEAR CE-2 k£ hFh0. 50%,
0. 257 DEIFIRML B HERI €. 1B XU 68
B &8 5 WOB L BRE, Hike X b BrifiaaiE
BMULRAEEERZFR L. REMROSER JOEE
DEEL in vitro REREFRICTR %

HReER

1) in vitro BN

* HRUER L TR R R

160 FRRHHBEE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Frequency of Chromosome Aberrations oW TR X A MBI E N <, ko
in CHO-K1 Cells Induced by Treatment . o .
of Thiabendazole (TBZ) BRI BN Siied o T,
Duration Treat- No,of Total —75, 25pg/ml D2ARFESLEC OV TR IRE
of ment Cells Ao Gap Break AR X D REESTIT 2 b ot '
Treatment Dose Analy- tions C1a C26 CL C2Ote .
(hrs.)  (pg/mil) sed ~ TAHOD R Table 1 wRT X5, 6RMAEK I WT
1(5)8 o0 4 4 400 0 gap &l 5 REMRRIEE I hic R L~ B
6 25 200 3 3 300 0 i, LA ot Fi, 24% XIUMSRHABK
0 20 7 7 7000 v 6HREMEORKE LA CRAGOMERE L
% 08 2 2 0000 7t 5 KRR OBMiE A Rbhithot. '
24 5 138 0 0 0000 %o & 5w, CHL HFE-C 4 ffmIlanEiR
0 180 1 1 00009  gmommamsLTuss, ASERTE4SEMRY S
50 — 2 A S fin
W B % s 5 0o  UREEONNEEREAbnErok
_ g %88 g g g 8 8 g 2 YYREBLE in vive ®RE :
MEE1T Table 2 iR YD T 2,400, 2,000, 1,667,

a Chromatid type b Chromosome type c Others

REEUEBRER, FHEAR BRI SHLESR
KE 100pg/ml &, £01/2% L IR1/108EE Lo,
100pg/mi @ 6 BFfHMIE S X 08 50pg/mi D48KERTMLIE

1,389, 1,158 mg/kg #5046, 243 L U4SRRIME
DTN T EERE 24T 5 MROBMEE S
hieh ot iz, REEOBHWBRBEIRD LR M -
fo, ) ) : i '

D Fwv bERAVE in vive BB

Table 2. ~ Frequency of Chromosome Aberrations on Mice Induced
by Treatment of Thiabendazole (TBZ)

Duration of Treatment No. of Total
Treatment Dose Cells Aberra- Gap Break

(hi.) (me/ke) Analysed tions ChvoC Ll.G2 Ex Frd Qe
2400 200 2 2 0 0o 0 0 0 0

2000 150 2 0 0 0 0 0 1 1

1667 150 0 0 0 0 0 0 0 0

6 1389 C. 150 4 2 0 2 0 0o 0 0 -

1158 200 1 1 0 0 0 0 0 0

0 ) 200 1 1 0 0 0. 0 0 0

2400 200 1 0 0 1 0 0 0 0

2000 200 2 0 0 2 0 0 0 0

1667 200 1 0 0 1 0 0 0 0

24 1389 200 2 2 0 0 0 0 0 0
1158 200 1 1 0 0 0 0 0 0

0 200 0 0 0 0 0 0 0 0

2400 200 1 1 0 0 0 0 0 0

2000 200 2 2 0 0 0 0 0 0

48 1667 . 200 0 0 0 0 0 0 0 0
1389 200 ‘1 0 0. 1 0 0 0 0

1158 N.D —_ —_— = = = = =

0 200 1 0 0 0 0 0 0 0

a Chromatid type b Chromosome type c¢ Exchange d Fragment
e Others aberrations
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Table 3. Frequency of Chromosome Aberrations on Rats Induced by
Thiabendazole (TBZ)

Duration Treatment No. of Total
of Treat-  Sex Dose Cells Aberra- Gap Break
ment(W) ‘ (%) Aﬁalysed tions Cla C20 C1 C2 Exe Frd Die Rif Ote
M 0.50 200 6 2 0 3 0 0 0 1 0 0
M 0.25 172 5 1 0 3 0 0 0 1 0 0
M 0 - 223 2. 1 0 1 0 0 0 0 0 0
1 F 0. 50 200 2 0 0 0 0 0 1 0 0 1
F 0.25 250 5 1 0 2 0 0 2 0 0 0
F 0 250 2 1 0 0 0 0 0 0 0 1
M 0. 50 202 3 1 0 0 0 0 1 0 0 1
M 0.25. . 156 0 0 0 0 0 0 0 0 0 0
M 0 180 0 0 0 0 o0 0 0 0 0 0
6 F 0. 50 250 6 1 0 1 0 1.0 o0 3 0
F 0.25 250 5 3 0 2 0 0 0 0 0 0
F 0o 250 2 1 0o 0 o 0 0 0 0 1
a Chromatid type b Chromosome type ¢ Exchange d Fragment

e Dicentric f Ring g Others aberrations

BT Table 3 i3 X 512 0.50% % 1 U° 0. 25% 1%
AHEMIEER 1B R X O 6 BOLHHET v » T8
T, Wi R OB S X OB R ORINE R
e o,

Bk, AREBEETEWTC, TBZ oREAERER
RIS NEELDRD.,

, E 5 _
g7y FV—n (TBZ) OROBERESEREOEE
% in vitro 3 X O in vivo OTFREHW TR,

in vitro ¥ LT CHO-K1 #ify, in vivo ik, —

YABIOT vy bERVWE, WREd TBZ migl+%

EEL DA RABGOEER JUOBMRER, FEHET
i\ CiatE & HE Lk,
‘ x @

1) Seiler, J. P.: Mutation Res., 32, 151, 1975

2) FAMEZ, BEARE, HAEY, FFEL F5HE
BIERMRESRERDEE, 1978

3) Annual Report of the Cancer Research Ministry
of Health and Welfare, .1976

4 NRER, PEHEE  RFER

5) HHI=, ZWMWIES, PREE @ FEEHef,
29-2, 86, 1978
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RREN BRI (SCE) CLPEREMEOKRR (B2

BEEWEl 2 @ SCE 5

MHIAFEF, THRSSPRETS FHEAB

Examination of Mutagens by Induced Sister Chromatid Exchange (SCE) 1D
Test of Two Fungicides by Induced SCE, ir vitro

SUMIKO NAWATI¥, SEIJI YOSHIDA*, TOSHIKO NAKAO* and KOGO HIRAGA*

- Keywords : #/L'F 7 = =47 = 7 — /L o-phenylphenol, 5-7-<v &' thiabendazole, CHO-KI1 #ijig CHO- K
K1 cell line, kYt sy {hAc#a sister chromatid exchange ‘

jzﬂi;ﬁ‘;ygéﬁ}ﬁsjém (Sister Chromatid Exchanges,
SCEs) iz, DNA BEC I vHRIhBLEDh, &
BR IUEREREDBEOL TR\ T, AERHESH
A bR TBY, = SCEs i, Latt® mikb
BS% X e BUAR (5-Bromodeoxyuridine) 7~ Ec
¥ APYefs b ,:;ké- 7z FPG (Fluorescence plus
Giemza) Hefaikic X bl BMETE, MRED gHC
b EREDD, BREWEDAZ Y —=v7ELT
EWTHDEREIRTHEY & LIREOREY Thib
Nio, BADF v A =~ Ao s A5~ IR EKD CHO-
K1 e v, R0 B REYE 3B >\ ThIRT
o EPEERT, BWEREETWS, £ THERA
W, MRBEOBIIWHE LTRYW bR TWAEF LV 7 =
27w~ (OPPYEZF0D 7 + U v 43 (OPP-Na),
BIOHEE, ArrcRvbhTnss7 v E T n
(TBZ) o\ SCE #RABRE AL, LOERRFE
BRETHCEE L,

OPP 3fEMY 1o X » TN T RO ERERYH
BFBETTHD & LTBEORBRERFS AT 50K
WL, ALY OfElERWERR, 7y bRV
WEREENERR, EEFERR, L0 CHO-KL
M AV TO—HEOPHEWFI 2T OFERH L Offifa
BESHRARCINTREOEREE TRy, Eezo
F 1Yy AEROVTh, AP, WHOLY SMRE
SEERC, DNROBERBIE R X BT R
TREOBRELWEL T 5. —F TBZ 2RE T
FEDTERBERT I NN, BEY F v 4 =2 —X
& A & ~filidsko CHL ffs Ay 7o R RS AR
T\ T, 46pg/ml, ABEHEIMIEC74% D 4 fHEHER
YRADBEOEREYBCVWIOIHL, £OFEL? ©
REATIE, MEOMEREEOENC LSS0 L Bb

ho, 25pg/ml, ASRFREME Y Lot 50pg/ml, 24RF
MBI RE L TWS, FrNELDk~y A0
MR CBEORELR LTS, 20 X oK
OPP & X0 %m7 + ) vall, TBZiouwTit, 0
REMTI SRR ORMAE DB LELORBND, &
2 FRBHIEWEID SCEs $R%y, F0 ReME-o
WTOREWERFO—B & T _EB e © THET
5. C : )
B L UHE

1. B3 o-phenylphenol (OPP) : sEpT{bRt T,
o-phenylphenol sodium (OPP-Na): 35/ bEETZCT) :
DOW  Chemical (D) : Z34k& (S), Thiabendazole
(TBZ): BHEFALE %, Mitomycin C (MMC): HFns
B T3, Sucrose: FIYAiZRT 2, 5-Bromodeoxyuridine
(BUdR) : SIGMA, 33258 Hoechst : FIMAsE T,
Dimethylsulfomide (DMSO) : FYEHISE T2

2. HREGLUiEE CHO-KI jifnk, {F4:Mis 10
Z%USMO F12 BRE CERIEE L. MR 158
B, B@6EIL19~21 AT, F0IEALEN0ETH
2 .

3. ERABRLLCUE RIS ES4EE E ciEs
Waiaz, BREVET LI AL VT - TSI
L7k, BUdR 0.5pg/ml #ink, RREHEDELE
MU C2TRREEHE 2 L e, OPP i3 DMSO 1oy,
OPP-Na % L 08 MMC 1338 K ¥/, TBZ 1= 4
7 = NVICHERLTE x Table LIt RU T BRIRIE & 705
X 5 e 0.01lml/ml fifkin Uiz, sucrose (LEEHT
EEREL Tz,

4. BEXRERGIORE EAMER LS BENC 2
w3 % 0.1pg/ml fnx i, EARIEEE 1O Lufalt,
A BRICAT o T F B U e, '

* R DT ERT B EER

160 FRAHEHEXE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health

- 24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, .160 Japan
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& 7

RBX 5 ot Tfio7e, &4« DRREBECHBER
W, WRBCIIRYAER & FRCREO R Rm L.
EBERNBE LT, BOHsORRTCRVWEE—ER
BI%% R L7z MMC %\, & iic OPP, OPP-Na,
TBZ OfEREMDL, HELHIh T B (sucrose)
DREBRABML, BROMBCHEL TR, HEEE 450
m%womfﬁv,m@%kDOSU%&*&,ﬁm
E DM CHEBERER T I,

kEm% Table 1 7R3, OPP @ 50pg, OPP-Na
(T) 75pg, TBZ 45pg, sucrose 75mg %, RO M
~DOHBNEL, HEEAE LR, BIXE bh
T b MR DB R O T bk R A N RO s S

Table 1. Frequency of SCEs in CHO-K1 Cell
Line Treated with OPP, OPP-Na
and TBZ at Various Concentrations
for 27hr before Fixation

chemicals 3%, N0 of I SCEs/cell S E.
50 —_
. 25 50 5, 040. 30
OPP 12.5 50 5.76+0.30
: 5 50 4,560, 30
—_ 50 - 4.68:+0.26
75 -—0 5
50 5 .9440. 36
OPP-Na(T) o5 50 6,160, 34
12.5 50 5.164:0. 31
50 58 g.o4j:0.27
25 5 . 8440. 30
OPP-Na(D) 75 5 50  5.46+0.31
— 50 5.54:0. 31
50 50 6.160. 30
‘ 25 50 gmt&%
10 50 .08+0. 35
OPP-Na(8) "5 5o 5. 0840, 37
1 50 5. 2240, 37
= 50 4.70%0. 33
0. 025 50 36.40+1.12b
MMC 0.0125 50 26.14+0: 81b
o 0. 005 50 11.76+0. 33
45 —
35 % g?iu%
.. 25 5 . 10-:0. 2
TBZ 15 50 5. 46+0. 29
5 50 4,96+0.34
— 50 4.88+0.28
75a — .
50a 50 7.02+0.31
erose 25a 50 6.40+0. 35
s 10a . .50 5.36+0. 35
5a 50 5.38+0. 36
— 50 5.180. 30
a. mg/ml

b. significantly different from control (p <0.001)

h, BENTETH-TbDTHS, OPP ron
TiY, BECE-EEAED 25ug % L0012, 5ug o
IR X b2\ SCEs R bhicat, BHE—reRBEHIT
Bdbhihote, i OPP s b ) v ABERELT
12, AFb L v EHOAREER, M pH 7
EOBWBRbREDT, (T), (D), (S)3ndo
EOWTERZERBAT, (T), (D)2WTL, BE
FETH 5 50pg 35 X0 25pg w3\~ T SCE B HR
LhBEhoten’, (T)TRAE—(ERBEANALRT,
F=(D)TCHEOWINIRERBETH D LEL bhic.
()T oWTik 25pg DT LRBERRIT M, e,
lpg LA ERBEELY WEETHD, 50ug,
2pg oWTH(T) (D) LR, BELHEMIESHh
hote, —F, BENEELTCHWE MMC iz, B
B—FRERERL, W4T, 002528 % X0
0.0125pg “CIL% 436, 264\ 5 i\~ SCEs © LRMRE
bh, P<0.001 CHEBLOMIENERELY R UK.
—5 TBZ o\ Tik, 45pg 48REAE OREEEAC
L EENEEECHET S L), BB EEY ©
WMENRD BN, BAOVHREABEORRCILEFD X 57
BWIMERASHhE, %7 SCEs LounTh, AMIEEL
LRBLDENBNEL R U, BEEETHLL LT
2bh, ARE—EEBRLADIEDI ok, LZbTS
6] SCEs 555k %~/ OPP % X0t TBZ i3, [Bikt
B LTHWIEMMC s 80 7 L% AL o — i o
REWEC A, M~ OECBE, BT REMT
Rohd, #o CHRRCILDARRIC IR D 4%
TRELRERKABRCONBERTI S L kot Balzsd
EFREGETIEH 52, £+ 0REBEAERCVFThY
HR L D BOBWERED-OT, BEEMEE SCEs
#E%2 5 BT, TORAFHAEIR TS =R
Mzte., AWkEED 50mg/ml OB EEL, OPP-
Na o 1,000 {88 Chb » 1223,  SCEs OBIZ2TTAET
Hotc. £ULT SCEs S, 50mg, 25mg 7. 02
6. 40L RV MR L b RPEWERR UL,

: o 2

SCE BiL Tix, Evans!® p3, :hi'@?ﬁ%‘éhhx
B, UV icCoWBmRER, %73yl o{LyayER
O ISR BT HHROHEREREL T, SCE' L
AP ENS 2 EREELTEY, 2OBEORENG
LRBFICH B, FLTCII8E6 Arirhi SCE o
HRMECET 2 HRERSBCOWTO Wolif o
Hizrk, SCE 7 DNA OBEEERT 5 & LIk W
{, TORZHEORE, HEILLNILL, WAV
L THESD DNA ~OIER R kM B —o>DE R iR
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Lt h BN, YDA L) —= v IREWTIE, S8
SCEs %30 X o4, SCEs Bk ch 3
MBI LTI BT~ 22 ED D UNERD S LB b
TWw3, SEDOHEK DRI WTH, SCEs FHRM%
RER Ly R TR R EoFEI hin v § 0 21
T, BROYIEChI - Tk, SCEs NGl TH
BETLEINCEYORNBERETHLNES LT
DEThBEELDRE. LBLED XS REYDTF ~
ZITEREDL, BalkL VDL TRELNRE LR
T SCEs BRRMr AL, = O IOV TILER
T 51 53, CHO-KI #ifas: v T 40me/ml, 24/H
MBCRAEKBRESHEIR OV EOHEE LT
B, EREERED 50mg, 25mg TiI, 7.02, 6.40
LEBETEGC PGS, 18X b 2B EERL
fo. Loy L10% L 0Bmg TR HE—ERBEIR S R 5h T,
BAHERBLIEE AL WETH . ZOFER
2%, TBZ, OPP % ¢t OPP-Na CORRENLE
ERORICHER L 0 855 %, o SCEs 53
ML BB o kB L bR,

&2 A TRGR, MBS OWTL, FEki v
kLA 2 OMERNZEESEE S hE Xk
D, fExOHEE L UHEY AV CERLERE OB
ET5RETHBEDRMM 5, SCEs BRITL OB
B S TiRien Y, DNA NMEfT 282 A2 ) ~
=V T BERED—0E LTERD D & EBbhi.
L LBUAR 5 <= A0SR X » SCEsAERE I h 5
Lo oThbLERENERL, MBI >nTo
SCEs %M+ 2 EHOEE D ¥ 75-H40 Tk,
SEIB AL FOEREMROEL N BIIEHHE 2 oW
T SCEsBRRABME AL, ThOiHAE—ERERD,
SCEs AR ERLRIApoicz binh, = OEHR
T OPP LU0 +V v alf, TBZ ik
SCEs BRtzAbhicnw b MELLD, 20 X 5%
DNA ~DERO&KVEBL BV ETFRINDIFERYDOA 7
Y —= v 7 DERE, Wolff ik~<T\5 X 51 SCEs
i D IEHIT N T OB OBEONEL K T,
SEAWREEEI AR Y ABRETHY, WRELTT
DEHRTEBDOTIofehd L. Fad
A% SCEs [&fk DI o\ C H~RT\ &, SCEs i
XAA2Y ~=v /R IDHERLELDELTH L BED

DB ERBbLRS.
- E'E B
WAL F v £ = — R~ b AX—JIEERED CHO-KL
MixE-, ZoREHREECEMIFLRIZRED
BRI 2, AL b7zt Te /) —LEEDF Y
A, BIUFT7y 2V rieonT, SCEs $Hask:
BIENBLZ LX) DNA ~ofpf% Bt Lic, R
VEBEMERR & LT\ Mitomycin C 23 FE—F BB
ki T\ SCEs BREE RLADORIL, Zh
5 2 EOBIE F)Cit SCEs HYumffesr BEAEET
3, IR NREEARERLENER T, A
BE—rHBERLRD bhitd o7,
' X [
1) Perry, P. and Evans, H. J.: Nature, 258, 121,
1975 v
2) Latt, S. A.: Proc. Nat. Acad. Sci. USA, 43,
122, 1973 '
3) Perry, P. and Wolff, S.: Nature, 251, 156,
1974 , ' ~ '
O BHEET, HFHRD, BRI RRETER,
29-2, 167, 1978
5) TEMIEWER © 3k 8, 29-1, 66, 1976
6) MZERE, HAEE, MEEEL  AATEERK
o5 ERRRHRE, 1976
7 FERD, HHEL, TERAE : TRETEH
29-2, 86, 1978
8) Fsy #: WEASIEEEAENATEYRSC XS
B (T, 750, 1976 '
) FEW=, THEE : HREHEH 302 4
1979
10) MR, FEMS, R I RATEERRE
&8 7 E RS, 1978 -
11 JNRFER, R B, ARE— @ FRETER
29-2, 89, 1978 : -
12) /NFEk © Personal communication
13) Evans, E. J.: Chromosomes Today, B, 315, 1977
14) Wolff, S.: Mutation Res., 64, 53, 1979
15) FHEHM=, R[WEL, FHRE | FREHIIEE,
28-2, 162, 1977
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FLE7z2=0Tz/ =L+ U LADRIREAV-ANSHRR

A ORR O ORY, & O B

ﬂ % E -—.*I

R A BT

Acute Oral Toxicity Tests of Sodium o-Phenylphenate (OPP-Na) in Mice
AKIO OGATA*, HIROSHI ANDO*, YOSHIKAZU KUBO* and KOGO HIRAGA*

Keywords : ¥\ %l fungicide, 4 b7 =2 =A 7=/~ «F b Y 7 & sodium o-phenylphenate, ZfkiEn

=M acute oral toxicity, = %A mouse

BITRPITAFIOREHCEET AW RELED TN D
2, ZO—BELUTEEEERED R VAL F 7 ==
Za2/=neF U wA (LT OPP-Na Lig3) O&
thEt L < v 2 AV TR L. 2O OPP-Na i
Z ORI X 0 BB A TH DD 2 0B EE B
HELi, _ -
REBEHELESTICHE

L. BB CD-1(ICR) ~ v Ajfis HAF v+ —
NAY AW I ) 4ABLHECEA, 8ESARCHEERE
75 b DR BORBICH LI

2. fBHEMF WE2DE1°, WESSE 5%, MBIFH
B ~TH 5, MIEHIVEOREELCBEAZ VT
BEBFHCE-25 IO KB HEICE 2, RBRHE
BRETT AL r — ORIOES, BERENE AR
HEBRBDITE LS FAFy 75 ~ORTIEFEL
7.

3. B Arr 7= T =N e b Y YAt
HRALRES Lot No. ALOL () F T-OPP-Na LW
) Xy r  h ARG (UTF D-OPP-Na LE&)
RV, FEKCCERE, HERENTNT 10ml/ke
LB XS RELERCHE L.

4. BERBICREHE BREHHOFE AR
&, KoxeExBH BEH) FRTI0MCARBER
BB ELTE e, RREEEITHERE Ui~
¥ AT R-% 2BIRS up and down Y TOH
BERBERL, <Y Ak T-OPP-Na % 2600mg/kg
(AR, 2364mg (B, 2149mg (CE), 1953mg
(D#), 1776mg (E#), 16ldmg (FF¥), 1468mg
(GF) AN L1 EFREK (HFD 10ml/kg #5210
Jo. M= 2 e T-OPP-Na St~ v A CoEREY
BERANE L2 TAR 1792mg, BR 1493mg, CIf
1244mg, D#F 1037mg, E#E 864mg, F# 720mg,

GPf 600mg, HPt Omg/kg (FEEK 10mi/kg) 5 &
Lis. D-OPP-Na B3t~ v 23kic T-OPP-Na o
M=y A0HEE AR L Ui, T-OPP-Na TIa&#
bR 1921 OB %, D-OPP-Na cii14—15MECH
BEEDOLIOML) #Aic, ERWLETOBRELR S
24p % T L KfEe, DB LBRERFT IR EFER
4850 2 EfTeV, FRTBHHIELRERLL, &5
24, 48, 72Riflk X OV L AR BT AR TR S DX
Bliss @ probit #2 (2vv.—x~—) KX HAERIE
ElER3 X O LDy {E& T DBY BB R L RbI
RBRER

1. T-OPP-Na
(1) #E=IX ‘
$5% AR E CORBMRETR (BRE 2E1
EBTR L, BERES I VTR DR, K
W24 LIPS BRPE Lic. ABE (2600mg/kg) T4
B, BINREOGHE: (1468mg/kg) TH14/19(73.7%)
EEWTETR YR L, ERERE, REKTEELD

A (2600mg) ~F (16l4mg) BOBMIL> T ED,

H GREK) B2k AR OZYEoRERETRE N
hic, CORBERFHWE RO BRE Hc BT
fo, EeAENEETL LTV BRI ERCEIR
BRI, OB X CEYROTHEERS T
WABIIC S D Sk dt, £ o i REEER & e
MRS BLDE Hote. FETEILIUR AL LA B
OREETH D, BTROBRIZCTHLEES BRE) »
LrZ#BehCoBnyReie. MoEBEMBTE
BT AT o . LDy EE1T3E 2 REHCR
TEYC, 1EBHEZARE 6.6, LD;, 1018 (1319~67)
mg/kg Thot.
(@ e

e~ o ACOREND BEEY IV RARSERE 1792 -

* RARE AT T R IRE N R

160 FHFHEHEREAR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24~1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Acute Oral Toxicity’ Test of OPP-Na (Tokyo kasei Co,) in Mice
Dose Number Mean accumulated No, and (%) of dead mice
mg/kg of Mice B. W, 12hrs 24hrs 48hrs 72hrs Tweek
A 2600 20 31L.5 15(75. 0) 20 (100) 20 (100) 22 (100) 20 (100)
B 2364 20 3.3 9(45.0) 18(90.0) 19(95. 0) 19(95.0) 19(95. 0)
o C 2149 20 31.4 10(50.0) 18(90. 0) 20 (100) 20 (100) 20 (100)
~ D 1953 21 30.9 9(42.9) 15(71. 4) 20(95. 2) 21 (100) 21 (100)
s E 1776 20 31.1 6(30.0) 14(70.0) 19(95. 0) 19(95.0) 20 (100)
F 1614 20 3.1 3(15.0) 12(60.0) 17(85.0) 17(85.0) 17(85.0)
G 1468 19 31.4 4(21. 1) 14(73.7) 15(78.9) 16(84.2) 16(84.2)
H ‘ 0 20 31.5 0 0 0 0 0 -
A 1792 20 23.7 1470. 0) 20 (100) 20 (100) 20 (100) 20 (1000
B 1493 20 23.6 6(30.0) 15(76.0) 20 (100) 20 (100) 20 (100)
o C 1244 20 23.4 3(15.0) 11(55.0) 18(90.0) 19(95. 0) 20 (100)
g D 1037 20 23.5 0 8(40.0) 17(85.0) 17(85.0) 18(90. 0)
o E 864 20 23.5 1( 5.0) 2(10.0) 12(60. 0) 17(85. 0) 18(90. 0)
~ F 720 20 23.3 0 0 8(40.0) 11(55.0) 14(70. 0)
G 600 20 23.5 0 1(5.0) 1.0 301505  4(20.0
H 0 20 23.4 0 0 0 0 0
Table 2. Acute Oral Toxicity Test of OPP-Na mg/kg L LAKLL2TCTEEYFT. F1TRLES
in Mice K LRy R L. BEENCIIE~Y A TLbhic
Time after administration of T-OPP-Na ¥ 5 e 24 B L e R BT L ht, BHEET
24hrs  48hrs  72hrs  lweek | .
- LEBRFETRKED Y — 7 538 « T2REA~ LB, F (720
Male LDso 1822 1268 1103 10182) gy e 7omsMICLL/20 (55%), 13EMITI4/20 (70
Confidence 1508 1450 1356 1319 %Y BT - R < AR & D,
limits of 95% 389 782 393 67 %) HFET Ule, EiniERizmE 1557[%%5‘?' <
Female LD 1165 816 798 683(h) EHRORERFE, ARORGEARD bR, &
Contid . TeFEREE, PSR DML AR TH -, E2 TR
Tmits g?cgs% 1323 %ﬁ ggg Zs?g LD %% R L, 1 BHEZAE 9.9, LD;, 683 (736

(a) Regression line of Y on X :Y=6,6X—14.9
Y=9.9X-23.2

(b

n

Probit, X...

Table 3. Acute Oral Toxicity Test of OPP-Na (Dow Chemical Co.) in Mice

~613) mg/kg THE X U ARk E { LD EIRES o7
P EICEERIIRD bhinh o .
2. D-OPP-Na '

Dose Number Mean accumulated No, and (%) of dead mice
mg/kg of Mice B.W. 12hrs 24hrs 48hrs 72hrs Tweek

A 1792 15 32.5 9(60.0) 13(86.7) 14(93.3) 14(93.3) 14(93. 3)
B 1492 14 32.4 6(42.9) 12(85.7) 13(92.9) 14 (100) 14 (100)
© C 1244 15 32.5 2(13.3) 7046.7) 11(73.3) 13(86.7) 13(86.7)
< D 1037 15 32.2 2(13.3)  7(46.75  12(80.0)  12(80.0)  13(86.7)
s E 864 15 32.4 1(6.7) 2(13.3) 5(33.3) 5(33.3) 5(33.3)
F 720 15 32.4 0 0 1(6.7) 3(20.0) 4(26.7)
G 600 15 32.2 0 1(6.7) 1(6.7) 2(13.3) 3(20.0)

H 0 10 33.1 0 0 0 0 0
A 1792 15 25.4 13(86.7) 14(93. 3) 15 (100) 15 (100) - 15 (100)
B 1493 15 25.3 3(20.0) 11(73.3) 13(86.7) 13(86.7) 15 (100)
o C 1244 15 25.5 2(13.3) 11(73.3) 14(93. 3) 14(93.3) 14(93.3)
g D 1037 15 25.5 0 5(383.3) 9(60.0) 9(60.0) 9(60.0)
s E 864 15 25.2 0 2(13.3) 7(46.7) 7(46.7) 7(46.7)
~ F 720 15 25,3 1( 6.7 2(13.3) 3(20. 0) 3(20.0). 5(33. 3)
G 600 15 25.1 0 0 2(13.3) 5(33.3) 5(33.3)

H 0 10 25.8 0 0 0 0 0
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Table 4. Acute Oral Toxicity Test of OPP-Na
in Mice
Time after administration of D-OPP-Na
24hrs 48hrs 72hrs  1lweek
Male LDj;, 1138 974 896 = 857(a)
Confidence 1249 . 1071 - 987 950
limits of‘ 95% 1042 880 805 759
Female LD;, 1112 904 - 854  812(b)
Confidence: 1224 998 958 903
limits of -95% 1013 810 742 710
(a) Regression line of Y on X: Y=6.7X—14.5
(b)_ "

| : Y=6.4X—13.5
Yoeenes Probit, X..--.-log Dose '

M~ v R L e T-OPP-Na B L FEZH L L
AR Tino., BROLETH (REE,
TEREPEIRARLLE., FTRECHBIIMHE~Y A LD
FEAERBETHY, T-OPP-Na jff &k h KL
B o, EimERit T-OPP-Na 04 & REREET
BB, AEOEEEHEES DR bhith o .
E 4w LDy EERR L., MlERE 2 AL Rl 2R
L, 1ERMEHEAE 6.7, LDy 857 (950~759) mg/kg,
HEAER 6. 4, LDy, 812 (903~710) mg/kg T o Te.

' | % 5

AV T 2= T2/~ eF b )oa (OPP-Na)
D~y ALK B RBEBEC OV TRE L, BIEWH)
OPP-Na 13#lykic X b &EiZ # 4T, ARBRCHW
T-OPP-Na i3#kfs, D-OPP-Na i3@#a% LTHY,
SR LR OB RBR® T, Bl 50, 5~56. 5° & 49~52°,
Weik12. 38 211,50, BIRME12 2% £25%, EBIT.1%
LB I DEBNRBEIR TS, ZO2H8HEDO~T A
&1 LDso, FEBIER MO AELL 1 BMHfE < T-OPP-
Na #1018mg/kg, 6.6, i 683mg/kg, 9.9, D-OPP-
Na # 857mg/kg, 6.7, #f 812mg/kg 6.4 CTh 7o
WHRT k5 2 h boEOEITERIED T-OPP-Na
BWCHBRORBCTEN L AOD -z &, EREO
HEBC IS0 THD, FHREOHR, ABRIGH
MOAMLBE—FK L T B b REMN I BTER 2

Mok EL S, —HYBELSY 215 » bEAWTE-
7= OPP-Na 0o 2EEFAR CHEELRD T3, AR
et T-OPP-Na 04, —REENLBIBEH, F
BT LTt eieboThl, ABRELR> T L,
B S HE TRV &, ¥4 D-OPP-Na 0iié&
I AR e n ol & XY =y ARBIL T
HENTNLDEEL BAS, YUHPHLUSKE X% &L AR
Meslds5» + oKD LDy 12 1000mg Fitge L
THD ~ v AL ThLEVEZRL TS, '

—BERCIBEEB LD 5T ED, EHREER
FEERDILUNADSE DS DEREREY, FELLL
b DU R IR UM T, HR OB ER (R
B o bR st TORILTS - fo. £ {120PP-
Na o pH ke k3R E Bbh, 7=/ -
ELToRRERYBbe s ERIA DRSS Tz, &
7z T-OPP-Na } D-OPP-Na 3% RmLioik T-
OPP-Na #5054 FE LBIR o A0 BRZEL
G5 b DHRE B IIes D-OPP-Na #5085 &134 L 7
Bdbhieh ot AEOAABLORE L L TRHOPP-
Na 217 = / —AVEUOHER L 5 L E 2 TWIehER
kDB NER DS 5,

Blb= v At 50 &tk#EE b 2 bk T-OPP-
Na & D-OPP-Na ZMA—icfoTI v X 3B bh
50, REOREAEERS.

o = g

ARG 2HHURFDOIAN P T =T =) e
% bV s (T-OPP-Na, D-OPP-Na) &bkt
e\, —REER, FECRERRICHSE, LDy E%
ki, :

X [
D fREE i BIREBoeEE, 98, 1968, MIABS
2) EATEME : EYERERE, 251, 1964, FHRASEHIUK
% N
3) LR A RN R
4) WU, FHoEE, FHET . HERETEE,
30-2, 57, 1979
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R A B

Acute Oral Toxicity of Sodium o-Phenylphenate (OPP-Na) in Rats
KUNIAKI TAYAMA#*, SHIGETAKA IGUCHI* and KOGO HIRAGA*

Keywords : #*/0 N7 = =/ 7 = / —/LF b V) & & o-phenylphenol sodium salt, Z{:##: acute toxicity,

Sy b rat, BHiEWF] fungicide

%

FART 2o AT 2 ) A B L OEDF b YA
(LUF OPP 3510 OPP-Na &+3) 3pidvwFlE L
T, BEERLFEC S CRE, BEFefE s h Tw
5. BETIRAEARRNGE LT, »AEOHRRBD
EENFTS Rk, OPP-Na wownCit, BRRE
TREZIRF YN BB TR bhio, o T4
Tik, OPP-Na 0%&pe£HE X Y BRE LTV 55,
FO—BLUTHERES » FIT X 5E0 AEBERR LT
Py

B CBOEROMES v Mok WCHBE—RIEERIK
YIrleleholcledb i he®Ell L L, BESERLTV
ZhERR2E L, BRI BI0210E L RAEoR
HE R L eD CAPE CIER 1 2 hicliNg.

SERMER U

B Ar 72272 —A% b Y Y s (sodium
o-phenylphenate tetrahydrate) |3 Dow Chemical %l
@ Dowicide A (Lot No. MMO01044—5436) % fif L
.

SeERBh4N : Fischer 85 » 1 (Charles River inbred
F344/DuCrj) Mlr BARF» ~L R ) A1 0 438
SRCREA, 4BEATE (8 BAH) 0 orERE
BT,

RERM - EiE25+1°, WESSE: 5%, BUEF6 R
~EH 5, BEERHIOEOCHETE T, 5Fory v
VALY — 2 (BT « PRAE : HEA0 X K% 25 X B X 16. 5em)
g, BHA 7 v7HERGE CE-2 LkEx (HEs
BEEREE) & HhHcERS 2.

BEFEUVCHE LR, BEEHL Table 1o
AL, REOBLEARITTRT 0mi/kg x5 L5
CHEBUKCHEEREL, B v T RS L
fo. BEHWED pH 112, 3~12.9TH o fopd, WHRicix

il

BakrREEEL., BEMAFESHRIVRE (&K
KIZEH) U, SRl L b #5eBn L. #5143
RIE X 02 S L.

7y MI, BE EMMCGELEHEL, £8~E
eI b BCe, BEHAGYOKREDTHHE + Bt
R, 21 C#171+£10.08, ME125+5.28, HHR
2 E153+9.08, ME119+5.58 CTh Y, HAEIYEE
YRTERT C ik, SEBR1 : HE155+9.08, ME113+4.78,
B2 HE138+8.38, MEI07+5.08 TH o Te.

B EB—BER OB b OB O JE % 30H e
b o T, B OWTRERL, BEOREHD
pH GEEMAGES pH RBMGC X 5) bHETHERS
DR Tole, Fofibths AMETIMERG, &
OIRRBL B2 L7, LD I% Bliss @ Probit 3 ¢B
HL%.

EZBRESR

—igE R EERIL SR, REREE W
E2ZED bh, TOoRERRRCRD, /HTRBEL
CTHRIENL f o, Fie, BPnlE, IPIEECRK
BOEN—TDOS v F BER LI, BEH24FHET
i, RESy MIERELUTEREROE TS, —
IR > TREY (7 ~7—, 7v2) BHEN
R B b OETDI, ASREMBIL -0 S v b &
B & i D TCREESR S b, «

B EBOBREALETHE Table LimR Lz,
ML S TEEEIE M DIRE D, TORENHERH],
HEASEERALI A TETE Lie (52BA 2 CLIFECTREUN &M
CRIcHEY, ML 2RMENLBED, KE12R
B, MEASESRELIMIC £ DREMRTET L), £ DKL 19
H ¥ CRBRBHCIET L, ZORTHBH O IER
OFERE, BILRBCHEES R LY, FRL, WRE
DIET 2D bhie,

* AR LA A DT R BT

160 REATFEXE AL 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Time Course of Numbers of Dead Rats after Administration of OPP-Na

opermen o Pl Dose No. of 1234567839 10%l 12 1819 g, oI
No. Welghtl) mg/kg Rats (l) fls 1|2 2]4 | | | N (%g

| ‘ C DT T I é%_+
1460 10 2 71 10 100
1330 10 12 2 5 50
Male 15519 1210 20 191 1* * 13 65
1100 10 1 2 1 1° 1* 6 60
1000 10 11 1% 4 40
control 10 0 0

Exp. 1

1040 10 3 2 1 7 70
860 18 11 1 1 IRI* 6 33
© 720 - 10 11 2 20
Female 133+5 600 10 11 gk 1% 1% 6 60
500 10 1. 3% 1% 5 50
control 10 0 0
1450 10 35 9 90
1260 © 10 2 7 1° 10 100
1096 10 5 ‘ 5 50
Male 1388 953 10 11 1% 3 30
829 10 1* 1 10
control 10 0 0
Exp. 2 :
1200 10 2'3 3 2 10 100
1000 10 5 1° 6 60
830 10 ‘ 1 1 10
Female 10745 694 10 1° 200 1° 4 40
578 10 . 0 0
g2 10 Sl 10 g 4 40
0 0

control 10

1) overnight fasted B, W., Mean + S,D. (g)

* These rats showed abdominal distention after administration of OPP-Na, At autopsy, they showed

marked dilatation in gastrointestinal tract by gas.

° These rats didn’t show abdominal distention after administration of OPP-Na,

showed dilatation in gastrointestinal tract by gas,

BRI B S L BIEMA A bh, R EER120 R B X
{EIBBEREC T ERD b, 24BN E ClLFRERC D RD

b, RICEBRAEOBBAMED B W WIRRBEEIR
WS hie. SEBEDBTSBRERE DHHENSS
B R,

L HARHI DR, SR BN 7 2ROk -
Fo7 v PABEI R, —RIEELTWS X 5805, &
TILIREIN S hrofe, TOESMWES » MLERER
T, Lrblicgl@Eobhlk (0L T TRRERE
DL BFEELT5), BEBRUFHE S 72 KR

At autopsy, they

B % THVE DREBSEIC, FoRIZHIREBO ¥ ¥198 )
M BRI Licd @ (Table 1 x 1) & #5410
AL, BiErANELERLE D Leyhle, 720
B LGS BT Lie T v b E A EIE, & OEM
ENEEI R D Thole., EREHES » + ORT
ERioRERE, BIERETHRL, 77/ —~€¥2EL,
X LI LPHRC RSN TD bhi,

EIRETR . LoREHTD, E%%W@&E%DEm
NEHETh o, ThbbEEHERATIN (2KHE
FC) BETCLEEZ v OB, HEAKOEH 8~9)
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u ./ 1210mg/kg (B 1100mg/kg )
A/ 1000mg/kg(A) control (4)
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” g 1040mg/kyg (@ 860mg/kg Q)
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. ¥/
P ‘
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Fig. 1. Relative Body Weight Changes of Survival Rats Administered with OPP-Na

as Compared with Initial Body Weight

NHEBWHEL, ool MR LR LL T
T, BB LBARD BRR, RIERMEORME L JE
Wb oTew, FETRIOEBE & S ICHARA TR TE

—Mean Values

o olc, BB, ML B ABRED X — 1L
BYHLErAEL W Fig 3). FBENI L
TR OT e (BB 2 TIRER 1tk FBTA5
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Table 2. Numbers of Rats Classified by Patterns of Body Weight Changes
Nonsurvivor Survivor
No. of
. : Patterns of B, W. Change Patterns of
Experimen- Sex Rats B.W. Change
tal No. . Total Death Total
Examined within N VAL :
24 hrs. A\ W
Exp. 1 Male 60 38 27 8 3 22 21 1
Female 58 26 8 10 8 32 28 4
Total 118 64 35 18 11 54 49 ' 5
Exp, 2 Male 50 28 23 4 1 22 21 1
' Female 60 25 15 10 0 35 30 5
Total 110 53 38 14 1 57 51 6
Exp.1+ Male 110 . 66 50 12 4 44 42 2
Exp.2 Female 118 51 23 20 - 8 67 58 9
Total 228 117 73 32 12 111 100 11
Table 3. Numbers of Rats with Abdominal Distention Classified by Patterns of Body Weight Changes
No. of Rats Patterns of .B. W. Change
Experimen- Sex with Nonsurvivor Survivior
tal No. Abdominal -
Distention Total AN A\VAN Total v W
Exp. 1 Male 5 4 1 3 1 0 1
Female 11 ‘10 2 8 1 -0 1
Total 16 14 3 11 2 0 2
Exp. 2 Male 3 2 1 1 1 0 1
Female 6 2 2 0 4 0 4
Total 9 4 3 1 5 0 5
Exp. 1+ Male 8 6 2 4 2 0 2
Exp. 2 Female 17 12 4 8 5 0 5
Total 25 18 6 12 7 0 7

BB ED, WRFECHAOERAYE, BEROKE
BH5EELE (H 9~11) #E2L, BECEs
A EBERRR BRI o T SR o T izl

NS I U (12~24R5E) <o BFABWIL,
BERED5VIRESE H 8) 221, BEHOox -~
AIRAHE LA L b, FEBZBENPIN B L5k
B BES . BTN L RREERRY R A D
h, BENREEEO TV,

B SEE S h T OBEBRN C4FR~198)
T Lk, ERI0CBEeReyr ARKER/L, &
BEA & & LB IEHL LBRFTET, ARz
AXRABH BT (Fig.4, 5).

M REI T QUFRH~5 H) RIET L]

Th, BEBEACHTADHEEYRD Db Dot
(Table 10 E).

(e 2T, ¥ ADOFBIFEHEET L TLER
5P Z i, HERCBBEERNCr A2RHTH, &
FhEEEEL R b 0T BT » r &L
o)

fbo eIk, BRI REH4RHUNO T O
TRCRRED D VIBBAYERD . EhBRo S
WRHfL, FOBRRMIN, %L CBEOLMERY, BIE,
DRBE, BEEEY vAoEAR o bonBDd b h ke
7, BEE - FECROMRT X 28I o T,
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Fig.2. Relative Body Weight Chages of Rats Administered with OPP-Na
—Individual Values (* Mean Values)
I Rats with Abdominal Distention II Rats without Abdominal Distention
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Table 4. Lethal Dose of OPP-Na in Rats Calculated by Probit Method ‘
o 12hrs. 24hrs. 48hrs. 72hrs. 1 wk. 2 wks.
Exp.1 Male LDj;, mg/kg — 12519 1197 1183 1157 1096
Confidence Limit — - 1139—1458 1108—1286  1070—1284 1015—1254 . 576%1214
P=0.05 e>n?» : o
. . Y =9.38X Y=12.9X Y=11.0X Y=10.4X Y=7.58X
Regression Line - —24.1® —34.6 —28.9 —26.9 ~18.0
Female LDy, mg/kg - — — — — ‘ =
Confidence Limit — — — — —_— -
P=0.05 &> &>D &>D &>D &>D (&>1)
Regression Line — . — — — —_ -
Exp.2 Male LD mg/kg’ 1154 1136 1103 1035 . 1065 1049
Confli)denc'e Limit 1068—1244 1046—1233 1012—1197 1006—1166 977—1155 . . 957—1141
=0.05 :
. . Y=153X Y=13.7X Y=13.2X Y=16.0X Y=13.4X Y=12.6X
Regression Line = g —36.7 —35.2 —43.7 —35.4 -33.1
Female LDj, mg/kg . — — — —_ — —
_ @*>1H® P> rD Qo> P> . *>r®
Confidence Limit — — — — — —
P=0.05 &>

Regression Line —_ —_

1) Expressed as mg of Sodium o0-Phenylphenate tetrahydrate (D’owicide A ‘
2) g:g-criterion 3) Y :probit X :log-dose 4) heterogeneity

%i@#@i&éﬁﬁowﬁémoabkéﬁiyb
DOSEH R A Fig. 1 10R L. W IB#EkE R X o°1, 000
mg/ke LR EARER LS 1~2 BB L TTREL,
OB LR, fokL 500mg/ke BEHETIE, 8
B —BgERS N L& bhis, % 2 CEFlc g
R LIk 25, LOEBTIIRE AT T2 o0l
%, ThHbLLEERIBERHCEELTTVEL, &
FMEVE LR L TH B2 6 ~ 8 HEIC AT THOMEED
mQL%D%Eﬁ%KEQE%?Wﬂ%%éc&ﬁ%%
Ui, 20C bR ABERTOWLTHRENER WH
PNEBR1T56, FER2T6GH %, FI24RHI LI
FE LTy P OEARDOWTHHINROEE LR L

kB, HISEERCET T AE TRE L, FRDIKE
TR L EURRE S 2B ERL, BORC

BHETCTRTAERLNEGT  ha#t NI &8
D 2 TRH D B & & ACHIER Ui, M NZEZEEER 1 C1141,
EB2T1 W_E:ﬁbb bhic (Fig.2, Table 2),

RIS LIRS | ERMIREERR & I
B DRk & ORCBIEEA D S X 5 Ieh kDT,
WORELLLDE, Lik\h O CHEEMEEGIC>
WTHRR LT Fig 2). TofR, EREEERET

v MEWE, T o MEAEISENET - T Tk

LOBRAS % Table 31wR Lic. Thbb, EHE
WABEIhEER’RS Ty METRTWE %R RL,
NETEE LT » MR TRCHAETEHE BRI i
EELD. '

LDy fE : i3 & A ETRTO FETH 2 BRILIA & -
T35 (Table 128 &0, 2BREETO LDy
% Bliss o Probit txcBHL, %+ DI5%EEER, E
B h fi T Table 4 iR L. #ECIE 238 A ©LD;,
A, 2EOERTER LR 096mg/kg, 1, 049mg/kg &
oot TR AR—REEE2ED 5 hF, LDy ik
Kb bhighofe, ElBETIRERROAES, RO
BlE LA A EAYRL, BEBRLE L
ofe. les 5 Uik OPP-Na (Dowicide A) 1%k 4
FrEATEY, Thi 40 LEEL, hiky
7= LDy, 12 T 685mg/kg (95 % {SIEFRA 363-759),
656mg/kg (598-713) &ig%.

: % 0B

OPP-Na © 5 v b R 2 Eichic k0 Al
HRERDFER, LDy 11 1, 096mg/kg L1, 049mg/kg
THoteh, ETIRTh HE—REEARE LT
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BH &t ole., T OEBICHET U THRE/NMNE S 2
Tofewy ATOD LDy (BE 1ERME) 1, #E857mg
/kg, ME812mg/kg T, Mk M I TH EhsTe
BAE—REEHEEE T 5, —F Hodge ¥ 1k OPP
DR HET v 1 TD LDs (ER) %, 2,700mg/kg &
LTW3 2, EREOWCOEMIBATE T, M
DN T DIREIT TR, '

HeREE—RIGHERAE Lol L EED D
LELZLNLBBSEE LT, BUALGHENL2HEE
TR —2¢T540L, THENDIIHEE TR Y -
7ELTHRBETHLO LD BENED bR, 205
BEIE~ 7O T v MIBEREFCEL, oM
THEZCH -7z, ThbbZORTRHAKIL, P01
WRIER L, OB LD 2RGERSDWIZHIOE
Fie kA BREERVFEET S I5Ebh?. B2¥~
IR LIc T v b &, BEEET » P EN IR
LCwicZ &b, TORRERLEBERETH S
HELEZONRS., 2EEOERTE, ZEEBERT
e otehy, THILERIEAN L RIEFER LD
LHEELR., WIhe LT 2 E0RRTHEBRESAEL
Rico bk, TOBRERAMERECTLES, MEKET
IR R Bl b EL bIRD.,

ERER T » P OBREBNEEC VT, BT
WP TRRBOE EFRTTIETHRIE L, ETHRE S
BB &V F0B—RBERLBORKES T
THYUNED 2 DOFEFHHERND D, EFFATELTT
PMNI LR UERY & ) ZORERH LEToWH
DB RT Z LB Lie, BRI DO TR

ROBETHES R Lb, ETHRE TR LKRIER
DEE L M e D AR Lc s L ¥ E L bh
PN, WH-TE—REEIL LA, ZOBA LD’
R XV EFEEDITIEELD. BEOEEHNHR
hiE, BE2BBOTHRchHS 5 HEBEHI BRERD
EBE-BLTHB L5 Ebh3.
¥F & B

QAN I T e= T 2 —F Y s (OPP-Na)
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Explanation of Figures

Fig.3. Stomach of a rat administered with OPP-Na : administered with OPP-Na.
for 7 hours, showing hemorrhage in glandular Fig. 5. Marked dilatation in gastrointestinal tract of
stomach and ulcer in thinned forestomach. the rat shown in Fig. 4 by gaseouse distention.

Fig.4. Marked distention of abdomen of a rat
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1 & B D

SEEH 0% GRHR) 4.000% 2.000% 1.000% 0.500% 0.250% 0.125%
-3 72.3+ 1.1 72.6+ 2.2 72,9+ 1.3 72,9+ 1.1  72.3%+ 1.1 725+ 1.1 73,5+ L5
(82.3+.0.9) (83.8+ 1.8) (83.84 0.9) (84.2+ 1.1) (83.8+ 1.3) (83.9+ 1.7) (83.5+ 1.9)
0 86.3+ 2,20  86.2+ 3.5 86,4+ 2.1 861+ 1.9 858+ 2.5 858+ 2.0 8.7+ 2.2
(0) (100. 0+ 0.0)® (100.0: 0.0) (100.0% 0.0) (100,04 0.0) (100.0% 0.0) (100.0+ 0.0) (100.0+ 0.0)
4 10L1+ 3.3 81.04 5.6* 04,9+ 3.8% 09.6+ 3.1  99.5+ 3.4 99.7+ 3.6 1021+ 2.9
(116.7+ 2.5) (93.5% 4.4)*(109.3+ 3. 1)*(115.1% 2.2) (115.4% 2.4) (115.8+ 2.3) (115.8:+ 1.8)
7  112.9+ 6.0 88.3+ 6.4% 108.2+ 5.1 109.3% 6.0 109.8+ 6.1 109.8% 6.7 112.5+ 5.4
(1) (130.3% 5.3) (102.0% 4.8)%(124.7+ 4.4)%(126.3+ 4.9) (127.7+ 6.0) (127. 4% 5.7) (127.7+ 6.2)
11 1216+ 6.0 96.7+ 7.7% 116.9+ 4.7 120.6% 6.4 119.2+ 7.5 119.3% 5.3 123.9+ 4.3
© (140.4+ 5.8) (111.5% 6.3)*(134.7+ 3.3)*(139.5+ 6.4) (138.4+ 6.3) (138.6+ 3.8) (140.9+ 4.1)
14 130.6+ 6.7  103.8+ 6.5* 124.1+ 5.8*% 128.3+ 6.5 127.5+ 9.5 128.8+ 5.3 133.9+ 7.6
(2) (150.8% 5.8) (119.9+% 5.6)*(143.2+ 4.8)*(148.5+ 7.3) (148.0+ 8.1) (149.7+ 3.9) (152.1+ 6.9)
21 148.4+10.9 . 119.2410.5% 141.1%+ 7.7 - 145.6% 9.2 144.74£15.4 - 144.8+ 8.5 150.7+11.9
(3) (17L.5%+11.1) (137.8+10.0)*(162.8+ 7.4)*(168.8+11.5) (168.0+14.8) (168.2+ 7.4) (171.3+1L.7)
25  156.5+14.7  126.2+14.2*% 149.8+ 7.5 154.3%11.5 151.6+21.2 152.3+10.7 159.3+14.8
(180.7:15.4) (145.8+14.7)*(172.9% 8.1) (178.9£15.1) (175.9+21.3) (177.0+ 9.6) (18L.1+14.7)
28 . 163.7+19.0  130.6+15.4* 156.3+ 9.9 150.2:+14.7 158.4:20.7 160.1+12.3 167.9:15.1
(4 (189.3£20.1) (150.9%15. 6)*(180. 4:10.5) (184.8+19.1) (183.9£20.7) (186.0+11.2) (190.8-15.0)
35  175.3+26.5  143.5+23.5% 171.8+14.9 173.2+17.8 167.7429.9 175.0+20.9 183.2:+19.6
(5) (202.4+28.8) (165.7+24.1)*(198.5+17.2) (200.8:+23.2) (194.5+30.8) (203.2+21.4) (208.1+20.4)
39  182.9+31.1  151.4+28.8% 180.8417.7 - 181.7+20.1 177.8+33.2 186.5+26.1 193.0+21.8
(211 4:£34.0) (174,629, 8)*(209. 0£20.2) (210.9+26.0) (206.3+£35.1) (216.5%27.3) (219.5+23.2)
42 190.7+32.8  157.3+32.6% 189.5410.4 - 188.2+21.7 183.1+35.5 194,3+27.3 199.9:23.8
(6) (220.3+35.9) (181.3:+33.7)*(218.9+22.3) (218.4%28.1) (212.3+37.8) (225.6+28.4) (227.4:425.9)
49  199.536.0  165.1::39.5% 203.8+24.9° 190.2:+26.2 190.2:+41.7 205.0432.2 212,8:+26.2
(7). (230.34+35.9) (190.2+41. 7)*(235.4429.1) (231.3£33.5) (220.8+45.3) (238.1+33.9) (242.3+28.9)
53 - 205.4+37.5  172.3+45.7 210.5+26.6 205.7:427.4 197.4+41.9 212.7+36.2 220.04£26.1
(237.14:39.1) (198.4+48.6) (243.2+30.9) (239.1435.1) (229.4:+45.7) (247.0+39.1) (250.4:-29.2)
56  213.7437.5  177.1£47.4 216.7£27.0 213.0£26.2 202.9+42.6 219.4+38.3 227.2428.4
(8) (246.8+40.9) (204.0+£50.3)*(250. 4+31.5) (247.3+33.8) (235.8+46.6) (254.7+41.6) (258.7+31.9)
63 22404360 18584516 227.3+20.3 224.4:+498.2 212.9+£46.7 229.8442.6 237.5+27.6
(9) (258.7+38.7) (214.0+£55.1)*(262.6+34.0) (260.7£36.1) (247.3+51.8) (266.9+46.8) (270.5+31.4)
67 232.9+36.0° - 192.8+52.5 234.6+28.3 231.6:£20,0 220,3:47.7 237.3+45.9 . 245.5-:29.9
(10) (269.0+38.9) (222,156, 1)*%(271,1432.8) (269.2:+37.2) (255.8+53.1) (275.5+50.7) (279.6+34.2)
77  248.5+34.8 -205.4+58.2 251,1+29,0 245.7:+26.6 235.9:50.0 250.4+48.6 257.2:1290.3
(11) (287.1+38.0) (236.6:£63, 1)*(290. 3::33.7) (285.6:£34.8) (274.3+56.0) (291.0:£53.7) (292.9+33.7)
81 .254.5:+:32.5  210.7458.9*% 252, 4+20.2 252.6+24.9 241.1+48.7 256.4449.3 264,2:+20.5
(204,3+35.1) (242.8:+64.0)*(291,4+31.7) (293.4£33.0) (280.3454.5) (297.8+54.7) (301.1+£33.9)
84  250.0431.3  216.4:60.1 257.6+28.6 256.8+24.2 24594487 261.2:+49.1 268.2+29.1
(12) (299.4134.0) (249.5:x65.5)*(297. 7£31. 3) (298.2431.9) (285.7::54.2) (303.354.3) (305.5:£33.4)
261.7+31.2  217.7459.6% 261.0+26.5 250.7+22.6 249.8+46.6 264.3+49.3 271.2328.5

88

(302. 7+33. 8)

(251. 2£65. 0)*(301 7+29.3) (301.7+30.2) (290.3+51.6) (306.9:+54.5) (308.9+£32.7)

(€::)) {ﬁbilomlil%i SD D #ExEsE (@

2) fFERINE = (R, HH 0 BAFE) X100 2) %ﬁﬁﬁﬁ

* B L B L TP <0.05
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%2 & B Ol
EMEK 0% (G 4.000% 2.000% 1.000% 0.500% 0.250% 0.125%
-3  68.5+ 1.4  68.3+ 1.7 6794 1.7 68.4+ 0.9 67.9+ 2.2 68.2+ 1.2 68.4+ 1.5
(86.4% 1.5) (85.5+ 1.0) (87.4% 1.3) (86.1+ 1.3) (86.1% 1.8) (87.5+ 1.9) (85.6+ 2.3)
78.9+ 2.1°  79.6+ 2.5 77.5+ 2.9  79.2+ 1.3  78.3% 2.6 77.7+ 2.1  79.4% 1.7
(mw(mOOi()mm(wQOiOO)(moo¢oo>(moo¢on)(mao¢on)(mQOiOO)chOiOﬁ)
4 90.3% 2.6 736+ 5.8% 82.8% 0.9% 00.7+ 2.1 80.3%+ 3.1 8904 3.3  89.9+ 3.6
(113.9% 2.6) (9.0 5.9)%(106.1+10. *(113.9% 1.9) (118.7% 2.2) (141 2.7) (112.7% 2.9)
7 98.7+ 51  8L9+ 4.3% 913+ 6.9% 97.8+ 3.8 944+ 3.6% 95.7+ 5.8  98.0+ 3.5
(1) (124.6% 4.6) (102.5% 4. H*(117.2% 6.1)*(122.9+ 4.4) (120.1+ 3.0)*(122.6+ 5.2) (122.8% 3.0)
11 106.7+ 4.5  80.1+ 5.5% 08.5+ 6.6* 106.8+ 3.1 103.84+ 3.5 105.6+ 4.6 106.6+ 4.6
(134.8+ 4.3) (111.5% 5.1)*(126.5+ 4.5)*(134. 3+ 2.8) (132.2+ 2.9) (135.5+ 3.7) (133.7+ 3.7)
14 113.2+ 4.4 93.6% 5.9% 103.7+ 6.5% 112.7+ 4.0 109.5% 4.0 1116+ 5.5 112 4+ 5.2
(2 (143.0% 4.2) (117.2% 6.0)*(133.3% 3.7)*(14L 7+ 4.3) (139.4+ 3.5)*(143.1+ 4.5) (141 0+ 4.0)
21 123.8+ 3.8 104.4% 0.5% 1125+ 7.4% 123.0+ 5.5 118.4% 4.9% 121.8+ 6.5 123.7+ 6.3
(3) (156.6+ 4.5) (130.5+ 9.7)*(144.5% 6.0)*(154. 7+ 5.8) (150.8% 5.3)*(156.3+ 5.5) (155.2+ 6.5)
95  129.2+ 4.2 109.0:£10.5% 116.5:+ 8.2% 127.1+ 6.8 1219+ 4.6* 126.8+ 7.6 128.6+ 7.8
(163. 2% 5.9) (136 3:10.8)*(149. 8% 6.8)*(160.0% 7.3) (155.3% 5.6)*(162.6% 6.9) (161.5% 8.1)
28 132.4%+ 4.8  110.4%+11.5% 118.2+ 8.7% 19814114 1231+ 4.6% 129.4+ 8.0 1310+ 7.8
(0 (167.4% 6.1) (138.1£11.5)*(152. 1% 7.6)*(161.2+13.3) (166.9+ 4.8)*(165.9% 7.1) (164.6% 7.9)
35  136.3+ 5.1  112.6+£13.2% 120.1+11.1* 133.2+ 9.7 127.0+ 6.6* 132.6+ 0.7 139.2+10.8
(® (72.4x 8.2) (140.8+13.9)*(154.5x11.8)*(167. 811 4) (161.8% 8.3)*(I70.1% 9.2) (174.7%12.1)
39 138.7+ 6.1  115.4+14.0% 121.7+12.1% 136.2+11.3 128.6+ 7.4% 134.2+11.3 . 142.2+12.4
(175.5+ 8.7) (144.4%14.8)*(156.5+13.5)*(171. 5+13.5) (163.8+ 9.2)*(172. 1+11.1) (178, 4+ 14, 4)
42 140.6% 6.5  117.7+15.2%123.84:12.8% 138.4+14.3 1312+ 7.0* 137.0+£11.8 145.0+11.7
6) Q77.7+ 9.2) (147.2%16. 1)*(159. 214 9*(174.217.4) (167.2% 9.8)*(175.7£11.9) (182.0+13.4)
49 143.4+ 8.7  118.1+16.0% 123.7+14.4% 142.3£14.7 130.7+11.2% 137.6+13.1 149.2+14.8
(D) (18L.4%12.4) (147517, 3)*(159. 117, )*(179, 2::18. 1) (166.7+14.3)*(176.5+13.3) (187.2%17.8)
53  144.0+ 8.6  117.9+16.0% 124.3+15.5% 143.7+14.5 130.9:12.6* 138.2+13.2 151 3+15.0
(182.2+11.7) (147.4% 6.9)*(159. 9= 18. 6)*(180. 8=17.7) (166.8=16.0)*(177.5+13.6) (190.2+18.2)
56 1486+ 8.6  121.3+17.3% 126.7+16.7* 146.8+15.3 134.2+13.1% 142.8+13.6 . 154.2:+15.5
(8 (187.9%11.6) (151.7+18.6)*(162 83:19.8)*(184. 9%18.7) (170.9%16.9)*(183. 2%139) (193.5+18.4)
63  150.9+ 9.4  122.3+17.9% 127.64£10.7% 149.6+16.3 133.5+15.3% 144.1+145 156.8+17.9
(9 (191.1%13.2) (1529419, 4)*(164, 1323, 5)*(188, 4::20. 1) (170,319, 6)*(185.0%15.7) (196.8%21.8)
67  153.3+10.1  124.4+19.0% 129.3420.2% 152.2+16.4 136.1:16.1*% 146.9:+15.5 -159.0+17.3
(10) (193.9+14.4) (155.4:£20.8)*(166.3+24. 6)*(191. 7+20. 1) (173. 4+20.8)*(188. 4+16.6) (199.7%20.8)
77 159.64 8.7  120.5+20.2% 132.5+21.0*% 155.6+17.6 140.3+16.5* 152.1+15.1 163:2+17.1
A1) (202.0%12.5) (161.9+22. 4)*(170. 6+ 25. 6)*(196. 0+ 21.6) (178.8+21. 5)*(195. 2+16. 2) (205.0+ 20, 2)
81  163.3& 7.3  133.5:£20.1* 134.9+21.6* 158.2418.4 143.9+16.0% 153.8+15.0 - 166.4+16.6
(206, 5+11.0) " (167. 1422, 5)*(173. 5+ 26. 4)*(199. 2+£22.6) (183, 4+21. 2)*(197.3+15.7) (209, 1+19, 4)
84  164.8+ 7.3  134.9+21.2% 137.51£20.4% 159.4+18.3 145.7%:14,1% .155.9+14.7 167.9+17.0
(12) (208.5%11.0) (168, 7::23.6)*(176. 9524, 7)*(200. 5::22. 3) (185.9%18.5)*(199.915.2) (21L.0:+20.0)
88  166.5:+ 7.1 *136.2+20.9% 138.6+19.6% 161.2+18.2 147.2+14.9% 156.6+14.2 - 168.6::16.4
(210. 8+10, 4) - (170. 4323 8)*(178. 4+ 24. 2)*(202. 8 £22.0) (187. 6£19.5)*(201. 0£14.7) (211.8+19.4)
F) (ERIOfIFHESD 1) BREER 2) AEHENE=(HFE RO AFAE) X100 ) EEEK

* R s LT P <0.05
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(GOT),

—s

® X

VT */E&t“zvay@biVZT I7~¥
EEGPT), 7Ar V) kA7 72 —2EE (ALP), &
g2V E(TP), 7473 vE(ALB), 7473 v .
7= 7y vREA/G), REERUN), /rv=—~2E

H O #30-2 1979

8L KLiNa 00 ER 2 RWT, + ) v ag (Nab
mEq/D), # Vv sk XK

HEER N, LR W,
&, B, MR, M, BZER, ONE, TERHH,

71

mEq/D) ZHEL .

R,

B, K TE=

GLY), =2 va 5w~ E(CHO)2#I%E L, Beckman B L.
#£3 @& & 8 R &
EREK 0GR 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
0 87+ 1.0° 3.3+ 1.2* 7.5+ 0.6* 85+ 0.7 9.2+ 0.7  86% 0.8 8.2+ 0.4
(101 611, 2)* (38.6::14.0)*(86. 6+ 6.5)*(99.3+ 7.4) (108.1% 6.6) (1010 7.9) (94.4+ 3.6)
1 1.0+ 1.0 9.1+ 0.7% 10.7% 1.0 11.1+ 0.9 11.1+ 0.9 11.3+% 0.5 115+ 0.9
(90.7+ 6.2) (95.1% 6.8) (OL.8% 7.4) (92.2% 8.0) (93.6% 5.3) (95.0% 5.5) (92.6% 5.3)
3 10,4+ 2.0 8.8+ 1.3* 10.3+ 1.0 106+ 1.2 9.8+ 1.9  10.5+ L1 10.5+ 1.3
" (66.2+ 7.4) (70.0+ 6.0) (68.6+% 4.6) (68.5% 4.2) (64.9% 6.6) (68.9% 5.7) (66.3% 6.7)
5 10.7+ 3.3 9.3+ 2.5 111+ 2.0 10.6+ 2.2  9.54 3,4 1.2+ 2.3 115+ 1.8
(57.7+ 8.8) (61.2+ 6.0) (61.1+ 7.1) (57.9% 6.9) (53.1£12.5) (59.7+ 5.4) (59.7% 6.0)
7 110+ 2.6 9.5+ 3.4 12,0+ 2.4 11.5+.2.0 “10.5+ 2.6  11.5% 3.1 11.8+ 2.3
(53.2: 4.7) (53.9% 6.9) (56.7+ 5.4) (55.9% 4.4) (53.1% 5.8) (53.1:k 7.4) (53.3% 6.1)
11 12,8+ 1.3 1.4+ 3.2 12,7+ 2.6 12.5+ 1.2 12.4+ 2.7 12,64 2.6 12.7+ 1.2
(50.5+ 2.9) (53.9% 3.6)*(50.1% 7.0) (49.7+ 3.1) (5l.4+ 3.8) (49.3+% 2.3) (48.4% 2.2)
0 80%05 27+ 11% 57+ 1.8 7.2+ 0.4%* 7.9+ 0.5 7.7+ 0.9 7.1+ 0.4*
(101.5% 6.7) (34,6314 6)*(73. 4+23.7)*(01. 6% 5.6)*(100.8% 6.7) (99.2+11.3) (89.5+ 5.7)*
1 104+ 0.4 85+ 0.7 9.6+ 0.8 9,9+ 0.5% 9,7+ 0.4* 10.0+ 0.9 10.1x 0.6
(98.1% 3.0) (95.4% 5.3) (98.2+10.7) (92.8% 3.6)* (93.5% 3.3)* (95.0% 6.6) (94.7+ 5.2)
3 9.4+ 09 7.7+ 15% 7.9+ 1.2% 84+ 2.1 83+ 0.6 87+ 08 91+ 16
e (72.7+ 7.6) (70.9+ 8.8) (68.0% 9.7) (65.8+15.9) -(68.3%+ 4.3) (69.1% 5.0) (70.8+1L 4)
5 7.9+ 1.0 6.6+ 1.8 6.8+ L5 - 7.9% 2.2 7.1+ L2 7.7+ 1.2 8.4% 2.1
(57.3% 5.5) (56.9% 9.9) (55.4+ 8.5) (57.2+13.8) (54.9% 7.7) (57.8% 6.3) (58.7+12.7)
.7 7.7+ 11 6.1k L4* 6.4+ 1.7 7.9+ 15 6.7+ 15 - 7.4+ 1.2 87+ L7
(53.5%+ 5.3) (51.2% 5.5) (51.1+ 8.3) (54.9% 59)  (51.3% 7.3) (53.9% 5.6) (57.1+ 6.8)
11 9.1+ 0.7 7.4+ 1L.7% 7.4+ 1.6* 8.6+ 1.4 7.8+ L2 82+ L1 9.2+ 10
(55.8+ 3.5) (55.2% 5.0) (54.9% 5.5) (54.4+ 3.9)  (54.4+ 5.7) (53.6% 5.1) (55.4:+ 2.1)
fEX1061FH £ SD 1) g/rat/day 2) g/kg/day * X3FEREL HiBE L CP <0.05
4 @z F L B
ZRER 0GR 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
0 4,2+1.7 14.3£6.3%  6.6+2.4* 5.5+£1L5  4.0+0.5  4.3£0.3 4.8+0.7
1 3.240.9 2.9+40.7  2.3%£1.2  3.5£L3  2.2+0.7* 2.7+0.5 2.8+0.4
@ O 2.840.9 2.1+0.5  2.2%0.8  3.0£0,89)® 2.1+0.5  2.4+0.5 3.1+£0.7
5 2.4%+1.3 2.0+12  2.24#0.,9  2.6+0.8  22+L1  25£0.7 3.1x1.009®
7. 2.5+1.0 2.9+1.7  2.5:L2  29+1L3  2.2+1L1  2.3+L0 3.2+1.2
11 3.0+0.8 4.7+2.4%  3.1+£17 3.2+12 ° 2.7+L1  3.2%L4 3.2+0.6
0 4,7+1.4 18.2+7.3%  8.3:£2.1%9) 6.0:1.8  3.4:£0.6* 45%13 4.3+10
1 2.94+0.6 3.2+1.7  3.3+0.8  3.3%£0.6  2.0£0.6* 2.7+0.7 3.2+12
" 3 2.9+0.7 L9£0.7¢  1.7:40.3%  2.8x100)® 1.6:0.5%9) 2.0£0.6* 2.8+1 4(9)
5 1.6+£0.38)» 1.5+0.6 12404  2.2+0.89® 1.5+0.7  1,840.9  2.3+0,.8*
7 1.6+0.5 1.3+0.5  L1£0.5* 2009  1.2+0.6 = 1.4£0.5 1.9:+0.7
11 2.0£0.7 1.74+0.8  15+0.4  1.8+0.6  1.6+0.6 . 15+0.4 . 21+0.7

BRI & 105 SD g/rat a) FIf * HRBELHELTP<0.05
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#£5 &K F #H L
LA 0% CGHR) 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
0 421+ 3.3 —49.74+41.4% 28.2+ 8.2 39.5+ 5.6  36.9+ 4.8% 30.94 4.3 43.3+ 4.1
1 270+ 7.9 25.8+ 8.9 220+ 5.3 22.7+ 8.0 245+ 5.4  27.94 5.8 285+ 9.0
" 3 21.2412.4 16.7+ 81 20.6+ 9.0  20.2+ 7.3(9)» 23.6+13.9 24.4+15.2 26.3+21.4
5 245+ 7.0 18.8%12.4 257+ 7.2 20.0% 5.8  17.44 6.9%* 23.24+ 7.3 23.0% 5.0(9®
7 25.7+12.5 16,8+ 6.2 17.5+ 8.8  22.0+10.7 16.4+ 7.8  18.1+11.5 19.6+ 6.7
11 12,0+ 6.1 16.24+ 6.5 15.3+10.2 11.1+ 7.5 13.0+ 7.9  13.34+ 5.9 '10.5+ 5.7
0 355+ 6.2 —66.0+61.2*% 30,8+ 5.00) 39.6+ 5.1 347+ 3.7 36.8% 7.1 36.8+ 8.3
‘1 20.7+ 3.3 17.5+ 5.6 17.9+ 52  19.7+ 49 19.5% 4.2  19.6% 4.5 19.0+ 3.4
" 3 1.4+ 47 5.4+10.3 6.6+ 4.6% 110+ 6.4(9)» 8.2+ 5.89)® 9.7+ 4.6 12.1+ 3.1(9®
5 11.1% 5.4(8) 11.3+£10.8 10.1+ 8.9 = 12.6+ 7.6(9)»12.5% 6.2  12.0+ 8.8 12.0+ 6.7
7 19.9+11.8  17.4+10.0 115+ 9.8 12.8+ 6.5 16.0+ 9.8  20.0+10.8 11.3+ 8.7
11 53+ 7.6 55+ 7.0 13.0+£1l.5 4.7+ 5.3 8.9+12.6 8.3+138.4 524 7.2
1 AEHR= (3 HEOGEHMNE:, 3 AMCEEE:) X100 ALK E106FELSD
a) FIF * WBELHELTP<0.05
. %6, OPP-NaiZ Bt &
EhEK 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
0 1334 49, 1P 150+ 13.5 85+ 7.0 46+ 3.9 21+ 2.1 10+ 0.5
(1547+563.3)?  (1734+130.9) (993% 74.0) (540£33.3) (252+19.8) (1174 4.7)
1 367+ 28.3 215+ 20.4 11+ 9.1 55+ 4.7 28+ 1.2 14+ 1.2
(3806 274. 5) (1838+148.3) (922+ 80.1) (468+26.9) (237+13.9) (115% 6.5)
3 354+ 52.6 206+ 20.1 106+ 12.1 49+ 9.6 26+ 2.9 13+ 1.6
(2804 4 240. 7) (1373+ 93.1) (6864 42.2) (324433.1) (172+14.4)  (82+ 8.4)
e 5 375+102.7 229+ 40.9 106+ 22.2 47+17.4 28+ 5.8 14+ 2.2
(2449:+243. 5) (12274146.9) (579+ 69.5) (265163.0) (148+13.7) (74% 7.7)
7 380+137.7 241+ 48.7 115+ 20.5 52413. 4 28+ 7.7 14+ 2.9
(21594 278. 4) (1135:+108.2) (5594 44.2) (265+28.9) (132+18.5)  (66+ 7.8)
11 4564130 3 255+ 52.5 125+ 12.7 62+13.6 - 31+ 6.5 15+ 1.6
(2160+147. 0) (1002::140.8)  (497+ 31.4) (257£19.0) (123+ 5.7) (60 2.7)
P { 332992 20370 "~ 10087 4760 2513 1246
H 2487V 1384 706 353 177 85
0 110+ 46.2 114+ 37.2 72+ 4.1 30+ 2.3 19+ 2.3 8+ 0.5
(1389+587. 6) (1470+475.3)  (916+ 56.8) (504+33.5) (247+28.3) (111+ 7.0)
1 340+ 28.2 193+ 17.8 99+ 5.4 48+ 2.3 25+ 2.3 12+ 0.8
(3819+213. 0) (1966+214.2) (929+ 36.7) (468+16.5) (237+16.7) (118+ 6.5)
3 " 311+ 61.5 158+ 24.6 84+ 21.8 41+ 3.4 21+ 2.0 11+ 2.0
(2840 +354. 9) (1362+194.5) (658+159.3) (341+21.6) (170+15.0)  (88+14.4)
o 5 266+ 73.1 136+ 30.1 79+ 22.1 35+ 6.4 19+ 3.0 10+ 2.6
E (2280+397. 5) (1109+170.2) (572+ 38.2) (274+38.7) (144+16.0)0  (72+15.9)
7 244+ 56.0 129+ 34.9 79+ 15.0 33+ 7.7 18+ 3.1 10+ 2.1
(20514223, £ (10224+167.4) (549% 59.7) (256+37.0) (134+14.1)  (70+ 8.7)
11 297+ 68.2 149+ 33.8 86+ 14.1 39+ 6.2 20+ 2.8 11+ 1.2
(2209::203. 6) (1100+111.0) (544+ 39.7) (271+28.5) (133+13.0)  (68%+ 2.5)
24598 13314 7588 3479 1827 952
e { 2431 1338 694 352 177 87

1) mg/rat/day 2) mg/kg/day a) 5 b¥4DHEEERENg b) mg/kg/day
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£7. & yi ety

LECER 0 B CFR) 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
0 16.0+ 1.0° 9.4+ 3.5% 15.9+ 0.6 16.4+ 1.2 158+ 1.1  15.5++1k3 16.0%+ 0.8

(186. 1+11. 4)» (109. 6£40. 1)*(184. 64 5.9) (191.1+12.5) -(184.2+11.7) (180.6:+12.8) (182.8+10.0)

1 15,54 0.8
(128.1+ 6.3)

3 (14. 9+ g]; 8
95. 7+ 7
He >

5 13.8% 3.1
(75.0+ 5.9)

7 14.2+ 3.3
(69.0+ 6.8

.4

11 17.1+
(67.5%

ON YW ;iw
A

)

16.9+ 1.9 17.3+ 1.7% 16.3%+ 1.5 15.4+ 1.3 15.1+ 1.4 15.7+ 1.7
(174.8+£16, 4)*(148. 0+12. 2)*(135.9+11.6) (129.3+ 6.7) (126.7+12.5) (127.2+12. 4)

16.6% 2.8 17.0+ 1.8% 16.4+ 1.9 15.1+ 2.2 14.1+ 1.2 15.1+ 2.4
(131. 7+£14. 7)*(113. 4+ 8.6)*(106.0+ 5.4)*(100.1+£10.3) (92.5% 5.5) (94.5+10.8)

16.4+ 3.9 18.2+ 3.8* 15.9+% 3.0 14.24+ 3.2 14.64 3.2 15.5+ 2.2
(108. 14 6.8)*(100.2+13.6)* (86.9+ 8 7)* (79.6+ 7. 1) (77.7+ 8.3) (80.1+ 6.3)

16.84+ 6.0 18.54+ 4.7% 16.6+ 2.7 14. 2+ 15. 4+ 16.94 3.1
(95.4411.5)* (86.7+13.5)* (80.7+ 5.7)* (71.6% ) (71.3+% (76.94+13.8)

21.5% 6.7 21.2+ 38.6% 18.24 2.5 16.2+ 16.9+& 17.9+ 2.4
(101.3+£12.3)* (83.6+ 6.3)* (72.14£ 5.1) (66.8+% ) (65.1+ ) (68.1% 7.0)

ST TIET:

o1 OB o

Q= =N W
A4

n

0 14.4%
(182. 122,

)
1 151+ 0.9
(142.2+ 7.4

3 13.84 1.2
(107.1% 8.3)

5 11.3+ 1.8
(81.3+10.2)

7 11.3+ 2.2
(78.1£12.0)

11 13.6+ 1.3
(83.5+ 7.3)

.0
.0
5

CD AN WU =

10.0+ 2.3* 11.34 5.6 15.3+ 2.8 13.1+ 4. 111+ 5.9 14.2+ 0.8
(126.5427. 6)*(144. 6 £71.6) (193.3+36.2) (169.0£59.9) (143.5+75.3) (179.5% 9.9)

15,94 1.4 15.6+ 1.1 15.9+ 1.6 14.8+ 1.5 14,5+ 2.0 147+ 1.5
(179. 1% 8.8)*(159.4+11.9)*(148.8+11.9) (143.2+13.2) (136.8+14.9) (138.4:+12.2)

14.5+ 2.2 14,2+ 2.7 13.9+ 5.0 12.8% 2.6 12,9+ 1.8 14.6+ 2.7
(132. 6+£12.8)*(122. 2+21. 7)*(108. 4+38.2) (104.8419.1) (101.7412.7) (113.7+17.8)

13.04+ 2.3 - 12.8+ 3.5 13.0+ 4.7 11.3£ 2.2 11.54 2.8 13.4+ 2.4*
(112.84 8.6)*(105, 1:26. 4)* (93.8:£32.8) (87.4413.6) (85.2+15.0) (93.7+10.9)*

120 2.7 11. 3+ 3.3 13.8+ 2.8% 10.1+ 2.9 10.8+ 2.5 12.8+ 2.6
(101.14£10.9)* (89.8+16.1) (95.4+12.5)* (76.3+15.2) (77.7+12.9) (84.2£11.3)

14.3+ 3.1 12.8+ 3.4 15.4% 3.3 12.54 3.2 13.1+ 2.8 13.94 1.8
(106.9+ 8.8)* (93.7412.9)* (96.9+15.0)* (86.0+14.1) (84.8+15.0) (83.6+ 5.5)

BI04+ S DR LI

BROHE SR Yo Tk ERES 5% B

7o,

(78 - REASSFHFT R ov it flc s T 5)
SRR ER

— KRS SRR LR BT o ke, B

4R LS RO 2 R VI B\ T 4 SRR

<, ZOMPBTRY A BETHOREN E L bh

%.

(KE - BERE - BT - GOkB K1 - 2R X

1) g/rat/day 2) g/kg/day * WERFEL MBI L TP<0.05

BEET 5 X 5 nfRm L, HRELERER, BRERT
R 0 BT 3\ CRBICAE - e lfid Al 2 L T
WEE L O kEYRE ah -7, EEHRIL, 4%
TEMEME, 2 BT 3\ TRRNTH » Teig SRS
LB L TR E BRI /R T,

BlE, 0.5% BEMlE: b GEEMC S\ T ARG
BIER X 0 ik FThiz s LieownT, BEmEmEEhIE—8
B F—Lot offk, R—Lot OERIEE (0 %Mk
L) ZAVWCTHELLOTHD, 0.5%HE0%R

UMD GEY, M1 BRI 3 4EZREOGERY
mEDOMESY, RICEFAR, RI4E=2RAVE, £S5
IREMR, K61 OPP-Na BEE, &7 fkEd
w~L7c, ‘

HEL, JBRBHLLBLT, M4ZH, M4%, 2%

BIU0.5%7 ek W iaileBURR <,

2 YEITERIEE CTEBIRNTH o e RNUGRE L
iz, - 0.5% BRI AR Clkic oS il o
EEERL, ML 0.5% BrBE—RIGOEGRLY
TPhic, S OMOERE CIIEYED b o,

FREHETAEHERY, 4 SRS X O° 2 BRI S\
Teifichics T, ToMoR b AkEHNEE

CARERIIE B B VIHEER Y ET Sh 5 HTORA
BELOhRWC End, 2 0BR0L> Bbh
5.

ERERCIEEYRIPRETT5 2L L, OPP
-Na B X 54EET @GEmiED ik OPP-Na o
Bk, MEEST X 5 ERERORS (BEETE) K IBK
e, EENERIEZLORS. ‘

73, EHEE L DR OPP-Na BEREIIE6 R
TBY T, EH—HEE kg %1 ERES L OISBE
B> A —HMEE kg Y FEHERE (RIS ORI
BB (%4 B 2487mg (33299mg), M 243lmg
(24598mg), 2 %#EHE1384mg (20370mg), ﬁ{ﬁ133Smg



5 B @

# 8. =
oy 0% GHERD 4.0% 2.0% 1.0% '0.5% 0.25% 1 0.125%
. 1875. 7440, 3P 1806. 3+70.1* 1875.8+32.5 1849.2448.7.  1872.1+63.7. . 1864, 0+62.7 1903, 4+48.5
M (724. 780, 50)? (920.4+384.9) (725.6+£81.5) (716.5+66.7) (771.74140.5) (731.0£158.7) (708,7+79. 5)
Ny W 7141. 0+71.1 644,5+151. 9 713.5%57.1 740, 9,&:61.' 5 .720.24+132.9 . 744.6+137.1 750.5+68.7
D (283.5+10.5) (301.6+32.1) (274.0+16.7) (285.0+12.3) (288.1+14.9) (281.5+8.3) (276.94+10.9)
I 802.0+53.1 717.34140.9 746.84:95.3 798.0+63.7 759.4+87.9 792.6+99.5 803.2+59.9
(807.9+19.3) (341.1+ 52.7) (287.44+38.7) (307.9+22.7) (308.0431.5) (304.6434.5) . (297.0+18.5)
5 B 9.41+1.305 10.22+3. 325 11.0741.569* 9.52+1. 151 8. 77+1.961 9.69+2.193 9.61+1. 309
(3.59%0.203) (4. 5940, 497)* (4.22+0. 255)* (3.65+0.205) . (3.48+0.233) (3.630. 253) (3.52+0.187)
() 806.6+92.5 874.3+229.9 912.34-80. 7* 835.9165.5 792.9+132.9 836.64120.3 840.24-64.3
(308.1+12.5) (405.2+32. 3)* (349.8+13. D* (321.9+5.5)* (318.3+11.0) (319.1+21.3) (310.7+16.7)
B 793.6+81.5 861.3+231.3 893.2476. 5* 837.4+46.5 791.8+133.5 824.4+141.7 834.1+59.9
‘ (303.6+12.9) . (400,542, 9)* (342.6412. D* (323.04+14.9)* (317.9+16. 3)* (312.9+13.5) (308.3+:16.9)
P 507.9+30.5 451.0+103.1 513.4+37.1 497.7+30.9 483.2+64.5 505.5+£76.1 520.9+50.5
(195.2417.3) (210.34+17.3) _(197. 1+12.5) (192.3+18.7) (195.44+17.9) (193.5+22. 7 (192.0+11. 5)
T = 4 7.140. 81 7.3%1. 41(8)ﬂ’ 7.5+0.97 6.9+1.31(9)®. 7.0%1.27 6.9+1.33 6.8+1.13
(2.6+£0.29) (3.1+0. 45)* (2.84+0.37) (2.5+0. 45) (2.84+0.55) (2.61+0.29) _ (2.4+0.29
218 (£) 19.243.00 19.1+4.67(9)® 19.5+2.89 19.34+2.41 19.2+3.81 17.94+4.31 18.8+1.75
H (7.341.05) 9.2+1.9)* (7.441.21) (7.440.65) (7.74+1.03) (6.7+1.15) (6.9+0.97)
B 18.54+2.57 17.0+3.61(9)@ 17.5+2.03 18.141.87 16.84:3.09(9)@ 17.2+3.61 18.2+1.81
" (7.0£0.59) (8.4+2.63) (6.7+0.65) (6.9+0.60) (6.7+0.73) (6.4+0.57)* (6.740.81)
K oY 165. 3+28. 41 136. 1441.27 165.3+19.15 176.3+21.23 170. 3:+24. 63 166. 9-+25.91 169.6+22. 31
(63.7+12.25) (62.0+15.83) (63.617.65) (68.2-9. 89) (69.1+9.03) (64.149.23) (62.55. 85)
FEB () 1385.9+73.5 1260.6+269.7 1398.1+60.3 1316.3+86.9 1187.94+362. 1 1331.9+141.5 1393.6+70.1
H (533.34-41.1) (592.7463. 1)* (539.3+47.1) (508.64-38.5) (493.7+159. 3) (513.3+61.5) (517.4+48.3) .
wu(s) 13810887 1199, 0234, 7 1335.8+59. 3 1299.5+87.7 1311.9+166.5 1294. 9+150.1 1338.174.3
B (519.3+37.3) (569.8+85.5) (515.0+41.9) (501.6+31.7) (532.4+55.5) (498.0+53.9) (497.0+49.1)
B o 230.2+68.1 165.7+80.7 252.2+73.5 239.0+50,2 190.5+60.1 218.9+81.1 238.2+67.1
: (86.7+£22.4) (70.6+28.1) (95.64+23.3) (91.2+14.0) (74.5+12.0) (80.5+21.6) (86.8+19.6)
EIHALEREI05ITELSD  a) fiR 1) mg/rat (FFEE g/rat) 2) mg/100g B.W. (FFi# 2/100g B.W.)

* RHRRE L LB 1 TP <0.05

7L

6461 ‘208 “H'd "qUT "oy "M 0kyo], 4oy uuy



£9. B R WD
BE 0% D 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
. 1782.54:34. 1 1698. 468, 9% 1721. 74-61. 3* 1769.7+:41.3 1739. 044, 1% © 1753.8+43.3 1781.4436.5
K (1071 7+48. D? (127164192, D% (1259.5+143.7)*  (1111.0+137.5) (1190.8:110.7)*  (1126.2+85.9) (1064.14+93.7)
- 508.7423.9 431, 0469, 1* 431. 9459, 5* 496.9+52.7 458. 2452, 1% 489. 84:43.5 518.6:40.9
O (305.1+10.1) (316.2+14.3) (311.5+8.3) (308.147.3) (310.7£15. 9) (312.8+18.3) (307.8+9.7)
P, 643.9+58.3 553, 0 +68. 5* 553. 9464, 7* 631.3+54.1 598.5+£62.9 616.4161.5 656.44:38. 1
(386. 4+34.5) (408, 1427 5) (400, 84-21. 3) (393.2427.1) (406.2%:13.9) (393.5+21.3) (390. 6+24. 5)
e 5.08+0. 341 5.57+1.181 4.714-0. 845 5.2040. 743 4.6940.677 4.903-0. 677 5.3140. 617
(3.0540.137) (4. 054 0. 201)* (3.38+0. 261)* (3.21+0. 145)*% (3.1740. 233) (3.11+0,223) (3.15+0. 181
B (7 558.0+:26.0 541, 4£59. 3 526.2+53.7 561:4+43.7 526.7451.1 . 531.5+41.5 572.3+34.1
(335.0+£12.7) (400. 428, 9)* (381. 3+20. 3)* (349.5+19.7) (357.9+21. 9)* (339.5+12.5) (340.7+21.9)
ECE) 558, 0+28, 7 538. 2464, 1 521.4451.5 562.0443.3 . 519, 34+42. 7* 540,3+43.1 565.5+43. 3
(334.8+16.3) (397.3£26. T)* (378. 2+ 26. 5)* (350.1+23.3) (353, 4+17. 1)* (345.4%20.1) (335.8+13. 1)
P 362.3422.5 317. 045, 5* 319. 2445, 1* 358,140, 9 340.2+41.7 347.34:25.1 388.0+39.9
(217.1+10.9) (232. 7£10. 5)* (230. 3+16. 3)* (221.8+9.5) (230. 6+ 15. 7)* (221.8+7.5) (230. 4420 5)
T = 9.3+1.45 6.9+2. 05%(9)@ 7.242.13%(9)®  10.242.15 8.7+2.09(9)® 9.14+2.27 11.242.19%
(5.5%+0.77) (4.93:0.87) (5.0%0. 95) (6.2+0. 80)* (5.740, 89) (5.7+1.09) (6.540. 79)*
2B () 23.9+3.57 17. 8+ 4. 05* 16. 444, 35* 22.1+4.01 18.944. 37% 22.043.15 24,244, 27
B (14.2%1.61) (13.0:1.7D (11 6+1.73)* (13.6%1.55) (12.7+2:19) (14.0%1,19) (14.2+1.83)
Eu§§(25) 21.3+2.73 15:942. 37* 15.043. 91* 20,043, 31 17.943.93*% . 19.743.27 22.34:2.69
= (12.7+1.2D (11.741. 39) (10. 6+ 1. 47)* (12.3%0.99) A1.9%+1.7D) (12.5+1.35) (13.2%+1.23)
T 155.2415. 27 142.9+16.23 148.0+13.05 154.9+15.79 149.8-16.79 158.4+7.35 166.0+11.13
(93.3+10.21) (106. 13-13. 51)* (107.9+12. 37)* (96. 3+5. 55) (102. 4+12.77) (101. 6 £ 7. 65)* (98.9+7.73)
SRR () 27.545.31 20. 0+5. 05* 19. 445, 93* 26. 04-4. 05(9)@ 21. 547, 45* 23.4+5.81 28.3:+5. 09
(16.4+2.69) (14.4+1.99) (18.7+£2.7D* (15.6+2.41) (14.3+3.95) (14.742.99) (16.6+1.97)
) 26.34+3.77 21.3+6. 63* 21.147.51 " 26.6+5,39 20,75, 91* 22.444.81 27.042.93
(15.7+2.13) (15.3%3.30) (14.9+3.87) (16.4+2.93) (13.8%2.97) (14.2+2.6D) (16.0+1.583)
7 g 399.6x07.8 231. 4+120. 0% 259. 6149, 7* 384. 04135, 3* 200. 64-137. 3* 328,7499,0 427.6+115.4
(238.5+50.2) (162.5+60. 1)* (179.2+85.6) (231.5+71.6) (191.0£77.7) (207. 7+£50.2) (251. 9+59. 4)
ETEALBRXIAEEESD 2 A 1) mg/rat (I g/rat)  2) mg/100g B.W. (FFl& ¢/100g B. W.)

* YIREE L B 1L TP <0.05

o B X ¥

661 208 M &

1A
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# 10. i3

E- I

0 25 D 4.0%

0.125%

1.0% 0.5% 0.25%

WBC(x108/mm?®)  7.06+1.04 7.09+0.85 7.29+0.75 7.10+0.96 6.56+0.71 6.97+0.57 6.46+0.77
RBC(x10%/mm®) 8. 57+0.35 8. 14+0.12* 8.46+0,27 8.55+0.34 8.66+0.39 8.76::0.36 8.64+0.32
Hgb(g/dD) 16.5+0.35 15.5%0.24% 16.1:+0.42 16.4+0.41 16.430.53 16.5+0.41 16.83%0.33

e Het(%) 44,3+1.18 42.0+0.65% 43.7+1,24 44.5+1.50 45.0+1.94 44.8+1.53 44.441.26
MCV () 52.7+1.05 52.6:+1.27 52.620.97 52.8+0.79 52.8:+0.91 52, 1+1.10 52.1+1.10
MCH(ppg) 19.5+0.59 19.3:+0.44 19.340.47 19.44+0.54 19.3+0.43 19.2+0.47 19.240.63
MCHC(%) 37.1+0.74 36.840.38 36.840.50 36.7+0.74 36.5+0.70 36.8+0.57 36.7+0.80
WBC(x108/mm?®)  7.36+1.07 7.35:+0.86 6.3740,99% 6,48+0.48% 7,08::0.97 6.95+0.96 8.111+2.49
RBC(x10%/mm®)  8.23+0.16 8.15:0.15 8.07+0.16* 8.12+0.21 8.12+0.17 8.26+0.30 8.23£0.25

- Hgb(g/dD) 16.5+0.28 15.8+0.38* 15,740, 34* 16,140, 51* 16.1:0. 34% 16,4+0.59 16.4+0. 38

e Het(%) 44.7+1.14 43.2+0.97F 42.520.83*% 43, 4+1.61% 43,4+1.22% 44.1+1.59 44.2%1.05
MCV (%) 55.2+1.13 53.740.67* 53,340, 67% 54, 340, 67* 54.1+0.78% 54, 441,17 54.440.85
MCH(zpg) 20.4+0.24 19.6+0.40% 19.740. 38% 20.2+0.19 20.1+0.27* 20,140.36 20.240.25
MCHC(%) 36.940.82 36.5+0.70 36.9+0.70 37.1+£0.48 37.0+0.52 37.1+0.35 37.140.42
fEIXI0FIFEE SD = NEBE L L TP <0.05

(13314mg), 1 %BLHE 706mg (10087mg), W 694mg
(7588mg), 0.5%BEHE 353mg (4760mg), W 352mg
(3479mg), 0.25% Bk 177mg (2513mg), M 177mg
(1827mg), 0.125%FiHe 85mg (1246mg), M 87mg
(952mg) Ch i,

BROKEI T - S SR E R B\ CHER A - it
BIOHMERAR bR, —BRKEREERT X

QW LTHRT B, = cids  HoBELTHY, -

SHBAEET 52, ERE LCikld OPP-Na o
Wik ¥, Nat citB L GEFr k&L BRETHS
ZEENREZ DNRBY,

HEER KoKl FIrMoBEERYR L.
RREREESCEOFMS Y OBE (&, H) Tk
THE—REOBRE D o CTEEEMARED bR, =
iz Hodge & (1952)® M A b7 = =2A 7 =/ — KT
DWTT v FERWT T 3 AHTRROBE E —
HTHEIDOEHZLRD. FOMh, WRE KL TR
I ERIe LR lE 4 B, 4%, 2 %% LUV0.5
BHCE o0, OB EALLIREER L HBELE
BLOFBEUCEENIIMEICHE ) SRFTORE LD
i, —IIARE—RIGERY bA TEBNELEE L
bhic, LaL, ZhbDBEoBRITSHBERRO
TN THED Tz,

MERERMRERE | BRAYFIOCRT. kv Tz
A BTEORMERE, ~ESrEVE, ~= b2 Yy D
HPELRET (P <0.05) BRAbh DR THT. HE

TRBEMEREN 2 BB L0 1 FHERCTUETL O
B, ELThy, AE—RIGBERLBD bRARWVWT &2

LR ERD S LITEL bR o, HRIMERTLO0.5
%L EOEBERC RS TRLERE, ~t/ v VA,
~= b7V y b, PERORER, FHROLKR~ES =
v ENAE—RIEOBGILE L TR T RE
Tiw LETEEMRCHETAR S hic, TiobbHEMmSE
LB R,

MFELRHBRERE  BELHRIIcRT. AE—K
GBI AR S B LRSS RER kT 5 GOT
¥ ot GPT EMET, Mo GPT BEET, %Ok
L B C B —BUS B S b T\ RS ERIT
ORIz v AR, TATIvE, 2 VAT
B - VEORM, Sz —AROETFTho. FHE
BRineptez, OPP-Na OFFHE/ER O RE2 BE
Thb.

REBERG  BELFLRICRT. M e fE

. BER % » THR LRk pHo LRI 2V 28D

EFCThote. FOMDIAa~R, & bk, Bifio
BRIIWTFRIEDLRT, YILEVE, veE )Y
B xBen@ms bhithr o fe. pH O LFxEEOH
B rsb0lELbhb, 2 v Ay BETOBHEIAR
BTk B, AERCEHZIhAZBEMEH, R pH, M
B EVAIBRIVT AT I vEORN, BEEEN
&L OREOE IR D 5.

Litk, OPP-Na 0,125, 0.25, 0.5, 1.0, 2.0 s L Ot



EXEAE B X105 B LS D

1. m ¥# £ & % W Ed
0% (R 4.0% 2.0% 1.0% 0.5% 0.25% 0.125%
GOT XK. U/ml) - 126.3+11. 07 91.6415.38%(9)  100.0412. 68* 102. 6+ 8.39% 115.2+16. 25 115.1423.34 121.7416.26
GPT (K. U/ml) 65.5+13. 39 39.7+ 6.07%(9)  45.4%+ 9.25% 47.94 7.01% 54,1+ 9.29% 64.8+16.73 66.4+12.15
ALPKA-U/dD 38.3+ 4.05 36.0% 5.65(9) 37.5+ 4.24 34,7+ 3.02% 35.94 2,33 36.2+ 3.08 35.74 3.62
TP(g/dD) 7.0+ 0.17 7.4% 0.43%(9) 7.4+ 0,34 6.9+ 0.28 6.9+ 0.34 6.9+ 0.28 7.0+ 0.23
ALB(g/dD= 5.24 0.14 5.5% 0.36%(9) 5.5+ 0,26* 5.2+ 0.20 5.2+ 0.22 5.1+ 0.24 5.2+ 0.17
# A/G 2.8+ 0.16 2.8+ 0.25(9) 2.9% 0.25 3.0+ 0.13* 3.0+ 0.13% 2.8+ 0.21 2.8+ 0.20
UN(mg/dl) 20.1+ 0.87 19.6+ 1.32(9) 20.34 1.70 19.3+ 1.63 19.3+ 0.94 19.9% 2.07 19.4+ 1.43
GLU(mg/dl) 200.9+18.22 174.8+£28.71%(9)  198.7422.03 196. 625, 00 184. 5414, 41% 201.2:36. 41 183. 2414, 10%
CHO(mg/dD) 64.7+ 6.97 80.4% 7.12%(9)  67.2+ 4.73 55.8+ 4, 54* 61.0+ 5.53 62.3+ 5.85 64.0+ 4.11
Na(mEq/D) 136. 0+ 2.40 136.7% 3.59(9)  136.9+ 2.02 137.9+ 6.06 136.5+ 3.10 136.1+ 2.13 137.3+ 1.88
K(mEq/D) 6.9+ 0,53 6.6+ 0.37(9) 6.9+ 0.48 6.8% 0.49 6.7+ 0.51 6.5+ 0.58 6.9+ 0.40
GOT (K. U/ml) 99. 5+17.72 100. 0+14. 02 110.5+19.91 106. 2+ 9.02 110. 4420. 67 108.1+23. 61 98. 6+58. 93
GPT(K. U/ml) 46.3+ 6.25 '36.2+ 6.57F 40.2+ 5.53% 44,0+ 5.29 40.9+ 9.91 47.74 7.46 3.1+ 7.08
ALP(KA-U/d) 32.9+ 4.93 32.6+ 3.80 30.2+ 5.77 31.0+ 3.68 34,1+ 7.01 32.3% 4.71 30.0+ 4.39
TP(g/dD) 6.4+ 0.17 6.9% 0.51% 6.4+ 0.38 6.7+ 0.33% 6.4% 0.31 6.4+ 0.29 6.6+ 0.28
ALB(g/dD® 4.9+ 0.11 5.2+ 0.35% 4.9+ 0.26 5.2+ 0.23% 4.94 0.26 4.9+ 0.19 5.0+ 0.20
e A/G , 3.2+ 0.21 3.1% 0.21 3.2+ 0.22 3.3% 0.18 3.3+ 0.15 3.2+ 0.20 3.1+ 0.16
UN(mg/dD) 16,3+ 1.63 18.2+ 2.04% 17.7+ 235 17.04 1.49 16.24 2.09 16.8+ 1.81 6.4+ 1.71
GLU(mg/dl) 178.1+12.56 151. 7+ 10. 76¥ 158, 74+13. 15% 168.2+ 8.90 169. 64 20. 47 161. 5410, 58* 173.7415.80
CHO(mg/dD) 80.7+ 6.12 90.0% 7.11* 82.04 5.94 78.0+ 8,43 75.5+ 8.94 78.6% 4.67 80.8+ 9.94
Na(mEq/D) 1333+ 2.49 136.1+ 1,79% 135.1% 2.58(8) 185.4+ 1.35% 135.5+ 2.95 135.9+ 1.37% 185.2+ 2.61
K(mEq/I) 6.3+ 1.35 6.1% 0.44 6.2+ 0.29(8) 6.1+ 0.39 5.9+ 0.44 6.1+ 0.37 5.8+ 0.29
C ) A «RBEIHBELTP<0.06 a) Yrarz vy —A7Y —~YRCXDHEE

WO

i

6161 ‘2-0¢ W Ay W
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£12. R #® #
0% (cont.) 4.0% 2.0% = 1.0% 0.5% 0.25% 0.125%
5
pH. 6 3» 1 3 2 2 3
7 7 7 6 4 5 6 6
8 2 4 3 3 2 1
Protein 30mg/d/> 1
30mg/d! 4 8 7 4 5 6 4
100mg/d! 6 1 3 6 5 4 6
300mg/d!
o Glucose - 10 10 10 10 10 10 10
IC 0. 25¢/d!
S g/
Keton Body - 10 10 10 10 10 10 10
10mg/dI<
Occult Blood - 10 10 10 10 10 10 10
52)
10
Bilirubin 0. 2mg/dl> 10 10 10 10 10 10 10
0. 2mg/dI<
Urobilin  0.1~1E. U.® 10 10 10 10 10 10 10
1E.U. <
5
pH 6 8 2 2 6 5 5 6
7 2 3 3 3 2 4 3
8 5 5 1 3 1 1
Protein 30mg/dI> 1 5 1 3 3 1 2
30mg/dl 8 5 9 7 7 7 7
100mg/d! 1 2 1
300mg/d/
4 Glucose - 10 10 10 10 10 10 10
E’ 0. 25g/dl
Keton Body - 10 10 10 10 10 10 10
10mg/dI<
Occult Blood = 10 10 10 10 10 10 10
52)
10
Bilirubin 0.2mg/dl> 10 10 10 10 10 10 10
0.2mg/dl<
Urobilin 0. 1~1E.U.® 10 10 10 10 10 10 10
1E. U. <

1) No. of rats 2)

No. of Red Blood Cells in the Range of View (x400)

3) E.U. =Ehrich Units/d/
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4.0% WInfAkhe X 2 » + 3B ORBEERT,
4. 0% FMEETIL%  OBEHEE LR R Fc ik E
IR L B L ORI h, MBRCEL TR
17% DIHITH o e, o 2. 0% BETRM NI 15%
OEEHMIMEINZ bhic, LHLZDEND0.125%
B LU0, 2% BEMEHE TR TR A E B bR, #E2.0
%, 1.0% % L 00.5%%%, Ml 0% % X 0%0. 5% 8 Cliig
BTEXBMTH Y, WIhbRPORBRIER 25 & T
Xhie, T b OPP-Nap Fischer 5 v b ¥ HW|B
BEERBRE JOBARERRCORRR SR (R
BB 1THE2. 0%, MELOZBEHTHS .
£ -

1. ARENY, WAL T2l T s —0
+ 9y wa (OPP-Na) 00.125, 0.25, 0.5, 1.0, 2.0
3 X 04, 0% W inEEe X 5 Fischer 5 v M D138
bl AFEREY T,

2. oMK EF S OPP-Na 1 HEE kg %9
ETETA. 0% BEME 2,487mg, i 2,431mg, 2. 0% REME
1,384mg, [ 1,338mg, 1.0%%HE 706mg, #f 694mg,
0.5%BH: 353me, [ 352mg, 0.25%EEME 177mg, W
177mg, 0.1259% %k 85mg, W 87mg Thoi.

3. HEEEEEIE\TO0.25%88 K000, 125% 5
SOEREF I B RD T, BRERTIX

i) EESMIEATED bh, BBl 4.0% &
MelECIH 17%, 2. 0% Ry 16% OMHRCThH - 7c.

i) RS X OEEGRIIPCPLETL, SRR
L. '

i) RS X OBRERS AR T U,

iv) M rsva7 i v—Eige GPT Bk HER
HSTETL, v 28, 7473 vORNMERZ
HZbhic,

v) BMBERSFCHETAHR DR,

vi) R pH OWKRER E & v~ 2 DBAERERL
7.

4, DIEOBREYRE L TREEERRE IVOPAR
HRRC BT A REEREFE ERRIMEBE) L #2 0%,
ML 0% L BrRDI, '

X ik

D /MNBRT, PHEREE: FRETER, 29-2, 83
1978

2) FEBR=, FWIEHL, FPHEE @ HEETER
29-2, 86, 1978

3) /PREEK, LR BA, ARE—, PHEE ARG
4R, 29-2, 89, 1978

4) /NEREESR, FHE—, BHFFET, FHEAE  HER
FEDFEESR, 29-2, 99, 1978

5) tha RBET, BHFETF, FRIET  FHEHEWE
#, 29-2, 104, 1978

6) fra REHKT, HRETF @ HEGHER 29-2,
109, 1978

7) BHFERT, DEEER, FHES, PHEE KR
B, 29-2, 97, 1978

8) MEEIEE : KGR
9) Hodge, H. C., Maynard, E. A., Blanchet, H. J. Jr,

Spencer, H. C., and Rowe, V. K.: J. Pharmacol.
exp. Ther., 104, 202, 1952
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FT7RLFS =L (TBL) OERMEMCONT
koL TH I ERTY OF A R B

Subacute Toxicity of Thiabendazole
MASAKO YONEYAMA*, MIEKO IKAWA#* and KOGO HIRAGA*

Keywords 17V &~ thiabendazole, [ « BEEE~DEE effect of liver and kidney enzyme, 3

w b rat

i =

Thiabendazole (2-(4-Thiazolyl) benzimidazo!e) I
19614R I BRAH & UCBRFES ho TSk, BiaeHE LT
LERAINTWS, BATIRLIITEE 1A & DE DO &
EHlE LT#HFA &, Thiabendazole @%ﬁk:f)lnf
1% Robinson? LAWRE LT\ 52, BFERBIEAOKL
WL ERBLTHWE, BAET e VRV B
DSR4 e Thiabendazole ke Fus &
R LicD THRET 5.

 EBRBRROFZ

EED Thiabendaque 17, FEFEIEEK » K Lot No
ANO3 %R Lz, '

(ERE) Wistar JCL %5 » b 4 B4% #HRERE)
PEBERRE AP DAL, 17 -5 LA T1H
BT RAE®R ERERBLA. '
C(B5J7%, HIED Thiabendazole % HA 7 17 @ﬁﬂ
FHCE-2120.25%, 0:5%175s L5 BMLY » ME
HEERS . B¥iEE 25+1C, B 50~60%,
BB 6 —18HEDAE St T ¢ 1 BHR O 6 BHAT
Uiz, WEEES, S84E, MRNRUER, BE,
FABRRE VERBELT - 7. RRE TR, ROWE
B oW TR Lie, WIERER MM, Mg, mmiFAdt
SRE, BT B0 BENE RO BERFIREY T-
Fo. MPEERORE | IR 2 Ak~ ) v BT
REAE IR, Coulter Counter Model S % T
WOEBERFELE, OphzkE (WBC) @Rk
(RBC) @~/ vEviE (Hgh) @~<t 2V v b
(Het) @FHFansEE MCV) @FHRMLER~E S
e vE (MCHC)., miFs iR @ $kinge 3000
rpm, 104500, MWEELERL, B ABSHE
B M400 # AW TROE R 2WWTHIE L, D7/ s
S VERA VR EHRT § /) HlEBRESE (GOT, Reitman-

Frankel Z5§) @742 3 VBB L E VERT § /E%&@
B (GPT, Reitman-Frankel Z53:) @7/ 1= — 2%
(GLU, Zwa~Addv -4 ORFEEHEE (U
N, U7 —EA Y F7 /=) OBz VAT &~
A (CHO, Lieberman-Burchard #) @745V 7 »
A7 5 % —% (ALP, Kind-KingZfE) @= ) v= 25
5~ (CHE, 4PH ), Ko HEmsEED: sa 2
—A6-7 + A7 » 5 — & (GOPase), FLELE K KEEH

(LDH), GPT, GOT, Total Acidphosphatase (T.:
ACP) B i O EEEE : G6Pase, Mg-ATPase, Na,
K-ATPase, T.ACP, Alp, £ v 7=y BRBikEETE
(ICDH), ~ v vERBiKEESE (MDH), rn=~x
BiksEms#% (GIDH), LDH., ZEHRBOEE T Lowry®
LOFECEnte,

i R ;

O—ER  EEEME Table 1 wmd I 5120.5%
THMESERBER S ZRL, BENY 0 1 HofRE
R R & b R 0.5 T L T\ 5. 0.5%
BEORT FRHERES, 3 HE T ESNE ERy RL
fo. :

QMg HE Table 2 WRT X5 6HE 0.5%
Bt o RBC R EBELBINRA BRI,

@miEA b¥EE Table3 wRL%., CHE30.5
% BEFHCHED 1 BRACARR EALRL, D68
B T10.25%, 0. 5% B S BB /s LR ZRL T35,
CHO ixiffED 1.6 B L S BECHAL CERR LR
BRLT5, TPIRMHED L6EEE L IRECAIL
CTEER ER® TLTHWSD, RS0 EBA%Y ZL T
5.

@ESREE T, BoWBRERY Tabled R Li.
i 1.6 HE LA HBELHERCER WML RL, &
Tk 6 BEH OB ERCHME R LT3,

* RECH LA A DT ERT

160 RAEHHBEREAL 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan



Table 1. Body Weight Gain, Food, Water and Sample Comsumption of Rats on Administration of TBZ

o Nov of Initial Body wt (g) Final Body wt (g) Body wt Gain (%) Food Water Sample
S % v (g/rat/day) (g/rat/day)  (g/kg/B. W/day)
Rats 1v 6 1 6 1 6 1 6 1 6 1 6
Control 5 107.4+4.42  104.6x1.9 133.4+ 4.6 254.4+19.2 124.2+9.1 242.8+19.7 15.6 15.1 15.0 20.8
QL
3 0.25 5 105.8+£3.5 104.442.7 132.24+ 1.6 232.6+17.2 124.8+3.9 222.6+20.5 14.9 13.8 19.0 20.1 0. 280 0. 146
= fokok Hkk Kok Stk
’ 0.50 5 107.0+4.7 104.2+2.1 100.04+ 5.4 162.8+12.5 93.0+2.0 156.0+13.3 10.2 11.0 20.5 20.1 0. 510 0.314
© Control 5 107.4+£2.8 106.0+4.0 117.64+ 2.7 158.0% 7.9 114.2+4.7 148.0+6.0 8.1 14.4 19.4 22.6
L0 ok
g 0.25 5. 103.8+3.5 103.4+4.1 111.64 1.1 150.24 5.6 113.0%+8.5 144.8+3.8 10.0 18.6 19.9 27.8 0.225 0. 306
8 - Sk Kotk P
0. 50 5 98.4+3.2 97.44+3.2 93.8+13.8 111.6+ 4.5 94.8+3.5 114.2+3.1 5.5 12.9 14.4 24.4 0. 290 0.576
D Week 2) Values are the mean + S.D. *P<0.1 **P<0.05 ***P<0.01
Table 2. Blood Components of Rats on Administration of TBZ
g No, of “WBC (x10% RBC (x105) HGB (mg) HCT (%) MCV (&% MCH (ppg) MCHC (%)
@ v Rats 1P 6 1 6 1 6 1 6 1 6 1 6 1 6
" Control 5 6.82+2.2426.74:1.28  8.10:£:2.23 8.25+0.63  16.82:+4.62 15.14::0.48 54821249 40.18+1.15 59.20+2.04 52.40:0.54 18.74::5.68 19.38::0.55 32,76£6,57 37.34+0.74
R :
) 'Er?wo_. 25 . .5___ 580+1.46 7.25£0.65 8254201 7.61+0.67 16.62+3.86 14.55:1.24 61,40::3.04 38.80x:3.45 57.60£0.89 52.00::0.70 16.36:6.08 19.30::0,77 '30.34::8,54 37.33+1.28
. . - - - sk . ek sk
0.50 5  6.85:0.44 6.30£1.27 7.66+0.63 7.20:0.14  16.30£1.67 15.05:0.64 45.31+2.30 40.25+1.12 58.50:£0.57 56.50::0.57 21.48+0.45 20.85:+0.37 37.47£0.57 37.18:0.71
Control 5 7.20%0.00 7.7422,38 6.94:+1,68 7.8030.15 12,03%2.44 15.36:0.28 35.73+8.34 43.03:1,07 60.20£0.83 55.25£1.89 18.90£2,11 10.90+0.18 34.18+1.61 35.75+1.22
B0 5 _7.00£0.08 7,6240.58 6.78£0.47. 7.42£0.31  14.34:30.64 14,96+0.82 4L50+3.41 40.46+1.71 61804205 54.60+1.34 2116147 19.52:0. 13 33.9246.19 36.9642.16
0,50 5 . 7.40%0.58 5.70+1.56 7.86:158 7.20:0.27 - 14.9242.06 15.26£0.20 41,7045.74 41.02+2.04 60.63:£0,82 59.00:+1.24° 19,28+1.97 20.08::0.63 34.45:0.81 37.2231.98
1) Week  2) Values are the mean & S.D. *P<0.1 #P<0.05 **P<0,01
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Table 3 Biochemical Values in Serum of Rats on Administration of TBZ

0 o ChE (apH). Glu (mg/dl) UN (mg/dl) GOT (K.U/mi) GPT (K.U/md) CHOQ (mg/dl) T.P (g/dD) ALP
& % 1» 6 1 6 1 6 1 6 1 6 1 6 1 6 1 6
Control 0.163+0.001» 0.168+0.000 139.4+3.2 126.4+7,.4 23.4+2.0 24: 2+1.6 154.0+20.2 160.8+15.3 35.6% 6.0 34.0£5.7 119.8£3.9 107.0+£2.7 6.0+£0.2 6.9+ 0.1 63.6x%10.4 50.2+4.3
o ) * K ook . ok *%
R ’E; 0.25 0.163+0,002 0.16740.001 140.8+2.4 121.4%7.5 22,2110 21.6:41.3 150.0£11.1 167.6:12.1 38.2+ 6.8 35.6%3.1 127.8%5.4 114,8+2.8 6.5+0.3 7.3% 0.1 76.6% 57 56.0£4.3
ok %K A Rk Fksk Fokk Fk Fkk
0.50 0.166%0.002 0.162+0.003 131.2+6.7 113.0+£8.3 24.3%2.5 24.2:41.6 177.4+22.8 167.8% 9.5 42.4+13.2 43.2:7.1 131.8:4:2.8 134.8%9.7 6.7+0.2 7.6+ 0.2 76.2+11.1 68.8+8.8
Control 0,153+£0.003 0.117+0.005 133,8+4.6 130.0:6.9 26.3+2.0 25.0+3.3 170.2::11.5 167.4+% 6.5 33.0% 4.2 36.0% 3.8 128,.0+2.2 118.4£4.8 6.5+0.1 6.9+ 0.1 72.8%f 4.3 47.6% 2.9
'%: kkak *kE skack Eid
£ 0.25 0,159+0.008 0.131+£0.006 133.6+5.4 130.4%:4.9 23.7+2.3 23.2+2.2 175.4:+18.8 165.6+17.9 39.8+4 6.2:39,0+11.8 153.04+7.1 137.0+4.9 6,740.1 7.1+0.08 79.8% 6.4 51.0+% 5.6
= *x ok ] wok ok Aok £33 #% *k Sk
0.50 0.166:£0.011 0.155:+0.007 124.6+9.2 118.0%6.7 25.0%1.7 26.7+1.2 164.4+33.0 181.0£10.3 36.8% 8.1 53.2% 9.9 149.6+:8.9 158.8£5.6 6.7+0.3 7.4% 0.3 63.4% 8.5 56.0% 4.7
1) Week  2) Values are the mean 4 S.D. *P<{0.1 **P<O. 05 ***P<0.01
Table 4, Organ Weight of Liver and Kidney on Administration of TBZ
_ ; Liver Kidney
X
5 % R R 6 ] 6
g 2/100gBW g £/100gBW g 2/100eBW g g/100gBW
Control 5  6.04%0.50%® 4,.5210.23 9.61+0.73 3.91+0.31 1.19£0.04 0.89£0.01 1.10£0.08 0.70+0.02
2L %3k Hoksk % Kok
%’ 0.25 5 6.98%0.46 5.28+£0.40 9.98+0.79 4.2840.05 1.184:0.04 0.89+0.03 1.12+0.01 0.75+0. 62
sk sk sk sk *% ddok
0. 50 5 . 5.54%0.55 5.53%0.29 T 7.89+0.83 4,83+0.25 0.914+0.05 0.91+0.01 0.98+0.03 0.94+0.14
o Control 5 5,104+0.09 4,33+0.08 5.4010.29 3.41%0.07 1.08+0. 06 - 0.87£0.02 1.78+0.11 0.70+0.01
< * sokok sk : .
;ﬁ: 0.25 5 5.56+£0.34 4.98+0. 34 5.75+0.22 3.83+0.15 1.04+0.08 0.89+0.01 1.71£0.13 0.7440.04
o Kokek Kk sokok KKk Kok
0.50 5 4.28+40.46 4.62+0. 66 4.734+0.19 4.244+0.14 0.8540.04 0.9140.03 - 1.304+0.13 0.79+0.04

1) Week 2) Values are the mean =+ S.D.

*P<0.1 **P<0.05 **P<0.01

Z8
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Table 5. Liver Enzyme Activities of Rats on Administration of TBZ

Gb6Pase T.ACP: LDH ’ GPT GDT
(}:3 4 pmolesPi/mg/hr pmoles/mg/hr  aE/mg/min : KU/mg KU/mg
1 6 1 6 : 1 6 1 -6 1 6
Control 3.92:+0.239 4.29+0.27 3.0+0.06 2.74+0.37 1.080:0.120 1.320:+0. 162> 88.0+£22.2 158. O;—!: 8.7 121.8%12.0 202.4+11.9
<L K% *ofok
§ 0.25 3.50+£0.51 4.38+0.27 2.961+0.41 2.724+0.49 1.092:+0.205 1.176+0.156 - 88.81+13.2 - 141.4+13.3  103.4+23.4 177.2£12.9
Kok sk Co sk
0.50 2.90+£0.14 3.97+0.23 2.79+0.31 2.42+0.23 0.792+0.107 1.092+0.565 125.4+15.4 = 161.4450.4 130.0+26.2 159.8459.5
© Control 2.76+0.24 2.70+0.36 3.96:-0.28 2 46:!:0. 22 0.672+0. 065 O 708+£0.098 110.2+£12.1 ~134.4+11.4 126.8114.3 136.41+12.2
g 0.25 2.78+0.28 3.46+0.18 4.10£0.25 2.56£0.15  0.720%0.060 0.612+0.078 108.6+ 8.5 131.54+14.5 117.6+13.7 135.8+15.5
0.50 2.66+0.40 2.47+0.18 4.2640.19 2.64+ 0 19 0.636+0.032 0.492+0.050 115.0+31.9 125.5+13.0 101.8+17.4 108.8F 9.8
1) Week 2) Values are mean£SD  *P<{0.1 **¥P<{0.05 **;“P<0. 01
Table 6. Kidney Enzyme Activities of Rats on Administration -of TBZ
G6Pase Mg-ATP Na,K-ATP T. ACP AIP 1CDH MDH - GIDH LDH
5 % gmoles/mg/hr pmoles/mg/hr pmoles/mg/hr pmoles/mg/hr pmoles/mg/hr AE/mg/min AF/mg/min ~E/mg/min AE/mg/min

1 6 1 6 - 1 6 1 6 1 ] 1 6 1 6 o1 -6 1 [

Male

Control 4,760,159 3, 610,27 12.89+1.04 12.17x1.50 6.88:£0.84 6.48:+0.76 4.27i6.29 $.82:0.58 10.894:0.92 14.00:£1.53 0.56+0.04 0.65£0.10 1.88%0.12 2.22:40.22 0.15:0.01 0.19£0.01 2.763:0.0§ 3.81+0.37

x ** E23 *x

0.25 4.57:£0.17 3.63+0.19 11.5620.71 11,04:+1.60 5,49+0.93 7.55:1.87 4.58+0.25 6.58:£0.85 11.69%1.33 14.18+1.04 0.53£0.00 0.66:0.03 1.88:0.10 2,23£0.18 0.14:£0.02 0.317+0.01 2.97+0.18 3. 99:£0.23

£e2d ok ok *k - * ok N *

= ; . . . *k
0.50 4,64:£0.22 3.13£0.13 11.31£0.52 10.4820.90 5.63£0.88 6.91:£1.83 5.38:0.22 7.0240.67 -11,87::0.50 15.26£1.42 0.54+0.07 0.59£0.03 1.78£0.11 2.22+0.20 0.13£0.01 0,17:0.01 3.01+0.14 4.09+0.27

Female

Control 4.25::0.49 3.504:0.36 10.62+1.64 15.11£0.55 6.31£1.07 7.20£0.28 3.53+0.25 8.60:+1.19 10.66+1,35 12.78:£0.90 0.47+0.05 0.51%£0.05 1.72+0.15 1.72x0. 66 0.13+£0.03 0.17:£0.01 3.74+0.19 4.15:0.23

work P - * g ’ )

0.25 3.27£0.69 3.24£0.23 9.04+2.15 13.76+0.56 4.31+0.94 7. 130,18 3.50+0.33 9.21:+1.33 10.61:+0.99 12.57£1.57 0.41£0.03 0.21£0.03 2.1450.50 1.80::0.08 0.12:0.02 0.15+0.01 4.80£0.90 4.32%0.37
* * * ek ) o i K ahok o * PO * ik

0.50 3.47+0,68 3.06+0.22 8.41%1.87 13.36+1.28 3.55:1.18 5.19:+0.56 4.23+0.23 11.44:£0.54 - 7.72£0.37 12.4520.55 0.39::0.03 0.43£0,06 1.74+0,24 1.63:40.06 0.10::0.01 0.14%0.01 4,42:+0.30 3.95£0.25

1) Week 2) Values are the mean £ S.D. *P<0.1 **P<0.05 ***Pko.()l
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CONBOBRFIRE BohEREIAEV XA b
DEAEBY Y & U Table 5 R L. G6Pase %
1.638H D 0.5 JIcHBET #RL, GOT 21638
HO&BECARET S 5\ EA%ERL, LDH ix
HEHEL 6 3B B IR T ORI A RS B i Eh Dk
oz, ‘

OB RS KA Table 6 it RL . G6Pase,
Mg-ATP, Na, K-ATP, ICDH, GIDH D16
EEED 0.25%, 0.5%BERCERAESD D\ ILE
DOMERD S DR T. ACP %A% L5, LDH o
DB  ERAA D

P % ® ‘

Thiabendazole 0.25%, 0.5% % &t:ffiE 7 v tic
BERERS Y, i, BRoBRERE LA
BRBET o7, 0.5% BHC i 5 Ml D FE ORI
FRHEREOET L#M S h 5, Seiler® 1& TBZ #ifh
ERINEE L O & D B R OB & & &I T L
325, ZOBEEERbREN o, L LARIERHOR
PR FAREOBEIE bhF L— MERRES TBZ Lo
BIF L T B BN S 5. Mk OBRIE CHE,
GPT, GOT, CHO, TP whiik LR & EROER%
R, Glu M E FERL TS & &b DIF I
DRENERShD. FEAHBFORELS ATV 5
GPT 13m0 1.6 BH® 0.5% whHBLEASIEE
RoOEAERL, RfcnEso GPT & EROEAY
FUFMESEER &5 GPT o~ HEAFHE
iz, G6Pase, LDH I:fRHRIcBIL 3 58K TH
5. T OBRERL LM T h b ETFo@ALRL TBZ
DERBR~OBENTE S i, BREBERCELT
1%, TCA ¥4 7 VROBIOBIKRRERZTH % ICDH
# LORBOBKREHLTHS MDH wETOHAH
Bb b, X7 BR#E TCAY £ 7 0 Rufhs
GIDH 0AR BT RNED bhi. chbozihb

YY) TREGERERSOESAHEIS NS,
¥ 7z, G6Pase LM EHE W TETLTHBZ &b
BB ERENEI L ThBE L3 E L bh b EREOE
HEEEF TS % phosphoenolpyruvate carboxykinase JE#k
BREL S ICBL < REH 5 AENS 5. Dubach® b
1%, 9 v M aminonucleside % #: A L nephroticrat %
fERL L, BRBEELHEL CW3, BEOBEBEER
HICEEE N E A L, BEE ETTBIRL
feioT TCA 44 7 45k (ICDH, MDH) oEHRE
PVI{ET L anerobic, glyolytic enzymes (Hexokinase,
LD e EA L HEL T3, SEOERC
BT EFEOHEAARD bivke, HENMNCS ERE
LTV % Na, K-ATPase I {ETFTOHEAEZRL TS
& s DIEN R OEEE O BGR O hic i 5 BsiaeD
ETHHERHE B0, S Ol 2 E 5. ACP
EARIRE TR OFEENEL 74 7V — ahREEL, &
DZ—A—L LTOBHEE D> TWAZ ELBLRAELR
2% 0.5% BEFC B CHEMCEED LR RD .
ZOERMNTA YV~ AERPEELTREY 5~ LI
FRER LI ONT AV V — s TOARRI &
ST LI X BB RN L ET 5.
‘ X ik
1) Harry J. Robinson., Herbert C. Stoerk, and Otto
E. Graessle : Toxi. and Apply Pharm., 7, 53-63,
1965
2) BRIET & | ERETHER, 27-2, 20, 1976
3) Lowry, O. H., Rosebrough, N. J,, Farr, A. L.,
and Randall, R. J. : J. Bio. Chem., 193, 265, 1951
4) Seiler, J. P.: Mutation Research., 32, 151-168,
1965
5) Dubach, U. C. and Recant, L. : J. Clin
Invest., 39, 1364, 1960
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Haptenization of o-Phenylphenol
MIEKO SASAKI*, TOSHIKO NAKAO* and KOGO HIRAGA¥*

Haptenization of o-phenylphenol was studied for investigation of its reaginic action. OPP was
reacted in vitro with a carrier protein, BSA or KLH, by the method of making protein-nitrophenol
complex. Mice were immunized with this OPP-protein complex, and anti-OPP antibodies were
assayed iz vitro by the precipitation reaction using glass capillary tubes and haemoagglutination test
of antiserum-sensitized SRBC, and 77 vivo by passive cutaneous anaphylaxis (PCA) test on the rat
skin. Some hetero-antigens which had different carrier proteins from the immunized hapten-carrier
complex were used as assayed antigens.

Anti-OPP IgG was detected by iz vitro assay and very low level of anti-OPP IgE was assayed
by PCA-test in a part of experiments. Since the titer of anti-OPP IgE was very low, it may be a
nonspecific reaction of the rat skin against mouse serum. Details of reaction of protein and OPP or
stability of its complex is under investigation, and methods of immunization and assay system will be

studied in further experiments.

Keywords : o-phenylphenate, hapten-carrier system, passive cutaneous anaphylaxis

%
B CRME s DORRENY, BEERECOWTED
1B, &M, BHEBEERORELT>TW3A, Thb
DY BICITIERI NG TFO I OB E W, Ak h b
DYBEORERIGCE JIFTEEC O THERS LR
X0 ESETRO—E LW EEL, ANV T =217
=/ = (JUF OPP LWd) %ikfkd LT, 2DORE
SRR+ 5 EAP 5 L ORIlRES? w o Wvw THREL
fo. L Ladih, RECEEME LTERIhLIPE
IR FOEBEEROENT, EEFOBREREDOES
FUHE LA L TR, EREALCEREORBE
L UREL bRB, —7F, OPP wiF-oriesd
BREMERD B = Lk {1k Hodge HHMELY, &
2 bR E LT OWERH > CHTRRL WS &
ThBH. FoT, OPP 7 vAF¥—-RIEEHBRT I8
HABBNE S PERALTARBE L E LI, TvaF
— R0 AR XTGBT 5 b 0 & etk
R X DL D ENEZL BB, 3 OPPrifidv
T VEBESRENRD DNENEHEID DD, =t e
By THH I =P e T/ =RV =R T 2/~
AREFAELIEATTFV e F 2 V7 — AERE B
T, OPP =twuw7=z/ N0 ~75vbisz

mll

FRAN, REFHRERORETH Y, ERERITT
STIEHEN—BOBRENE DO THET S,
HHlE LUFE

D ~F7veds )7~ REWOMERE: £+ 07
—EHE LT, v rv=s w7 Y v(Bovine Gamma
Globulin Fr. 2, Nutritional Biochemical Corporation,
Control No. 5997; BGG LHg3), ¥ w747 $ v
(Bovine Serum Albumine, Fr. 5, MILES, Code
No. 81-003-2, Lot. 298; BSA ¢E3) L 0% —&
—Y) vy b~e v 7=y (Keyhole Limpet Hemo-
cyanin CALBIOCHEM. Lot, 730136; KLH &3
TRV, ~7FvELTUL, Y=2te v/~ (2
4-Dinitrofluorobenzene, FE (LK, TCI-GR D835, lot.
FCMOL; DNP g3, b Y = b v 7 =/ — 2 (Sodium
2, 4, 6-trinitrobenzensulfonate, Bx{kgk, TCI-GR
T497, lot. AJO2; TNP Lig3) BIOFAL + 7 = =
N7z 7 — v (Orthophenylphenol sodium salt, B4k
B, TCI-CP. P. 202, Lot, ALO1; OPP) % FH\»ic.

Fr )T —BEEATTVEOKEEEILEBLOHEY
Wt st-. BSA 200mg, BGG, KLH #£& 100mg % 10
ml OEBAMKCHERL, KBS b)Y v aENLTH
Wo pH % 9~103FR L%, Zhiz DNP, TNP,

* BRI A BT IERT

160 HRHHEREAR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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OPP # 100mg % jnkx, ZRCL8RHE, EXLT®-
RYVBHELTEAL AT T VY EEAESER, TO%, K
REo~77 velliwic, pH 7.5 0y VERREKR
FHWTIKET3 BEEN Lic. BR#E0 RIGKEX,
280nm OWFEE I kb EHEXWEL, KECREL
ic.

2) fREESiYE : BB E LT, BALB/c AnNerj,
C3H/He Nerj (BARF v+~ R Y A=) IO ICR =
v A (RBRAEEIC & ) ERETE 8 ~1684, Mxy
fo. REFBREIEROFEY Wi, FEEEELLTL
~100pg DHFHE 7 ¥ o 4¥ b & LT Alum (GREE
TAIEYArad® ERERBALT 0.250.5ml %
-y ABBRCEEL, 3BRCEMRE: LTRED
HEBRO L2 EEREN L. B —8$# (3 ~5m)
%ﬁ@ﬁu&kl~TW%MTTMW§WVID&m%
WU, B bRl —50C I L.

3) PEMOBE | FEMOoBRECI in vitro TI
H 7 ABREL L HIRRERIGR L ORI X R0
BREE S A\ e, In vivo T IgE 0 Bl &
LTSy b2 Bl SHEFE 7571 5% v — FIs
(passive cutaneous anaphylaxis; PCA LBE3) %17
ol CTORBEATT viRRNY 1gE fitkokbis s
LTCEHLDTHRECEWLDTHS, BT » M, B
&F 4 — LRV S~ Fisher F344/Ducrj, i, 2~4
rRSEEWE., Ty MIA VT 2 - VKRBT CER %
BIEL, <Yy 274 vET Sem BECHLZOWT, &
Yo v AMEY BEFAFRLT0.05ml % FREHL .
4~24Fm%E, HEW Qmg/ml) L 1%=vAs
N —BEBSEREE L0 0.3m] BHIRYX 0 #45
U, BERIGCRBERERBIC= Y AT~ X
BEAMI AT, 300~ 1 FHEC ZoFBEEOKX
EXFEEAEECIHELREONE»LHIEL,
E@5mnuh&%&abt

. EREIUEBR

FEBRELT, ~TTFV ey VT ~REBRIY <
w AR IgE HifkEL Rz La4biC~% DNP,
TNP #~77 vHEL LT, C3H/He, BALB/c =
v AR Ui, SUEHIE & LTk, BGG-DNP, BGG~
TNP % v, 41, 10, 100pg % Alum (KEME7 v
s=varn) LEbewy ARBEEREE LR HiE
BHFAORE S LTz BSA-DNP, BSA-TNP %
Vs, 7 vitro “TOIRRERE, 0 vivo TS v +EEY
FiALI PCA A Tole. & DfER10~100pg
/mouse OFFE%L Alum (2~5mg/mouse) & L b

EREEL, 3ERRCRROHROL TEMABE LT

58, 4~5BEBEATT v, FiF+ V7 —Hifk(i
REBERTS LMD bR, Bi#EBALB/C
DHNEIGHEDR BN X S BbhicD T, UTOERT
1L BALB/c & JUHFERE L7 ICR =¥ A% F\ic
DT, BB LI X 5 BG4 T, KLH %X 00B
SA & OPP #REI e, BEEIBEAGIEHDITM
%% OPP o 20, 10, 5, 1mg/ml 1,
7 =/ —~ M OBE L ABCERRGER Y vEBERER TR
EREEN L, BEELAES, KRECELRE L.
iz it, BSA-OPP, KLH-OPP £ 10pg/mouse %
Alum k kdle~ v AREBAESL, 3BHEECRE
DHFEDOHER ) EHEReEE L, ERES 18
Mol 5E, SO0~y AnbRML, MELY
~A L C~B0CBELE. ColiEoH 77V, #il
F ) 7 —HEMOBESR, in vitro TOWERIES X
Sy PEER X 5 PCAFRA MR L 0iFo . HIR
1248 Jiv % BSA-OPP, KLH-OPP £ lmg/ml%
Auvie, WEREOBECIXEME > HReFiRER
RERGSE, BERC—MEHE L. BROHEIIE
RIGORER X ) AR EERHES T . KIBE:
FEBIHR L EOBRECILBIRYE TS b O%H,
BSR4 T 5 b ok, —HEE ST
BHHLICIIEERC R RO b0k +2 1, £
U OEFEE—& L. Fv b ok
PCA 7= b DRI, BMFIGEZRLIHLEORK
FRGRTEL L., 2EFROLE b KIS0k Tkt
Lo —ERR L. HBEr Tablel Rt HEX
BT, Exp. 1, 2 5 X0V7 0 538 B MiFc i
77 v (§i OPP) HifkniB® bhs, BSA-OPP 4
BB 0PRE 75 iR s KLH-OPP
SfERE X BBV O, BSA 13 KLH it L << v Ak
ST APEEST B E Ebns, Eb bosERc
BT, RERGRENAERD 4, 5EEBCEEC
toTnh, PCA FAMTIE, Exp. 1 BXU5D5
JEEIME T OPP w3 RIGAB L no7e. Ll
7o BIRERGIC B\ THAEL D bh 5 O RREEC
12, SEEMED PCA F A MERRETRETH-
#=. Exp. 1 88X U052 bhBRES PCA L LTk
XD TENS DT, TORKRNLILE OPP-IgE opE
AR TE T,
CBhEOWMERES BN CREFELRNL, B
G R MEREHR20A R LOBED 2@ T, BW
ir ICR = v 2 &V, WEAECIHESE Alum, &
MBI RO 22 EEREH L, HRRESHEE
F#E 10pg/mouse ¢hH 5, 4EIL KLH = OPP &

=R
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Table 1. Titration of Antisera by Precipitating Reaction and PCA Test

Immunized Ag* Strain Weeks - Assayed Ag*?
Exp. No. of after BSA-OPP - KLH-OPP
(OPP dose)*® mice 1-st imm. Prc. #¢ PCA#*s Prc. ¢ ‘PCA*
1 BSA-OPP ICR 1wk — ' - -
(20mg) 2 - - ~
: 3 + + NT
4 + H 1:8
: . 5 + H 1:4
2 BSA-OPP BALB/c 1wk + -
(10mg) 2 + -
3 ~+ -
h 4 +H -
5 + + -
3 BSA-OPP BALB/c 1wk — -
(5mg) 2 - -
3 — —
4 + -
5 + - —
4 BSA-OPP BALB/c 1wk - -
(mg) 2 - -
3 —_— -—
4 p— —
| 5 + + -
5 KLH-OPP ICR 1wk — 1: 4 -,
. (20mg) .- 2 .. - 1: 2 -
3 + 1: 2 -
4 - - +
5 - 1:64 H
6 KLH-OPP BALB/c 1wk - -
(10mg) 2 - -
3 — +
4 - H
5 - 1: 2 H
7 KLH-OPP BALB/c 1wk — -
Gmg) 2 - -
3 - 1t
4 = it
5. " - s
8 KLH-OPP BALB/c 1wk —- -
(Img) 2 - +
3 —_ —
4 - #
5 + - H

*1 Mice were 1mmumzed with 10p#g/mouse of Ag -4. Alum and boostered with same dose of Ag after 3

weeks.

*2 Added OPP (mg/ml) at preparing the complex of protein and OPP.
*3  Antisera were assayed with homo- and hetero-Ag.
*4 Precipitation reaction using glass capillary tubes.

(Img/m!l of Ag: undiluted serum)

*5 Passive cutaneous anaphylaxis test on rat skin.
(300pg/rat) were challenged i.v. with 0.5% Evans Blue, 18 hr after skin 1nJect1ons

TNP #ZBrKiG 2 w8 (KLH-OPP-TNP) &t
KLH-OPP #H# L7, Bk @EAREH%6EH ¥ T
TEBZ LR 6 ETolc. ZORETHELRCHmEY
AWTiTole PCA 5 A + iR % Table 21wid. #

s & U Cit KLH-OPP, BSA-OPP, BGG-TNP,

BSA-TNP #H\z, KLH-OPP st 3R 5,

Diluted antisera were 1n_]ected i d and hetero Ag

GEBMETITL 64XV 1128 & n/a D<o
T\W52, BSA-OPP Tz PCA sz bigws. #Es
T KLH-OPP i X » CTHH S hiciffizii KLH~IgE
THh, #i OPP-IgE B S hich otz Exp.9 &
%\ C BGG-TNP, BSA-TNP wsf+% PCA x5,

6EBCREDLRLDT, RFECERLE ICR =¥ x
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Table 2. Titration of Antisera by PCA Test
Assayed Ag*®
Exp. No. Immunized Ag*! Weeks*2
KLH-OPP BSA-OPP BGG-TNP 'BSA-TNP
9 KLH-OPP-TNP 1wk — -
2 1:16 1:2
3 1:16 1:16
4 1:16 1:16
5 1:64 - 1:8 1:128
6 1:64 1:128 1:128
10 KLH-OPP 5wk 1:64 -
6 1:128 - -
*1 Mice were immunized with 10gg/mouse of Ag + Alum ip. injection and 20 & 40 days after the 1-st

immunization same dose of Ag was injected ip. as booster.

Week (s) after the 1-st immunization.

Passive cutaneous anaphylaxis test on rat skin was done. Diluted antisera were injected id. and each
assayed Ag was challenged iv. with 0.5% Evans Blue, 18 hr after skin injection.

*2
*3

Table 3. Titration of Antisera by Haemoagglutination Test Using Sensitized Sheep Red

Blood Cells*t

Dilution of antisera

Immunized Ag*? Weeks*? - Assayed Ag

1:16 1:32 1:64 1:128

-
N
—

1:8

KLH-OPP KLH

BSA .
KLH-OPP-TNP
KLH-OPP

BSA-OPP

KLH

‘BSA
KLH-OPP-TNP
KLH-OPP
BSA-OPP

5wk

P+ -+
L
[

[ T O

6wk

EEfESETE-
IEE1FE IFFI14+ | &
| |+$|+
L1+

Pt

Py

P +4+ 1=

*1 Sheep red blood cells (SRBC) were reacted in vitro 1:10 diluted antiserum at 37° C for 30 min and 4°
C for 18 hr, then SRBC were washed with phosphate buffer saline containing 0.5% normal rabbit
serum. The SRBC were resuspended into gelatin veronal buffer and this SRBC were used as the
sensitized erythrocyte. The test was. done by microtitration method. 0.025m/ of 2-fold diluted
antisera and 0.025m/ of each assayed Ag (Img/ml) were reacted on the microplates and 0.025 ml of
2x 108 sensitized erythrocytes were added into each well. = The plates were stirring and then standing
at 37°C for 1hr. and haemoagglutination reaction was observed.

*2 Mice were immunized Ag + Alum and boostered twice with only Ag.

*3  Weeks after 1-st immunization.

DATFY e % ) T —RERCHT B RS R SRBC 1 1/1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100,

e Bhbhs, KLH-OPP-TNP @iz B\~ Th,
KLH-OPP 4\~ Th, ¥+ ) 7 —HikitmsE
LAREBEDORBNHAT T ViR TNP et L <o
Z@mbbhk,

DEWR in vitro TOHEHREOBREL BT 57D
TCRIMIRBER IS RS T, BEMERE LTite v 2k
1%k (SRBC) 1z Exp.10 (Table 2) o 538 i
Al b ok B, FEERE LT 1x100/ml ©

1/200 ' R LA M % 37°C TLMMEASE, 4Tk
—BEVICD ORBEIRE UTREE Tk 25,
1/5% LUV 1/10 AR Mg ¢ SRBC & R(F3 2 D 5E &
Bbhicot, ARRTIRY/10FROEC L > TRIFL
7:SRBC % BfRMER & L TRV FHEIT, U VRS A
Ik (PBS) il Uic 1x10%/m! SRBC i@ g d1/10
FRMBE LN L, 37CC304MH, OuT 4 T CI8EFH,

CREA BRI LCRIEE DD, 0.5% WIER
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Uy Xy &t PBS TR A 5% L. & I
THWE I Rt -7 SRBC % v ¥ mEoE s i
BTl BEREOREMIRTBEREERE L LT
FnBE5 5 v-inr— LVBERCESE L, 2% 108/ml
CEEE L, RMFRBEERGIL I 7r A 2 —F v}
FHWTTo%k., ®EHE & L Tix, KLH, BSA,

KLH-OPP-TNP, KLH-OPP, BSA-OPP #% lmg/
ml % i, BETNE FimiE 0.025ml (Exp. 1012
RL7%5, 6:BMEE) #44Y o—&— T2 EBREHR
L, DOCHREHE (Img/ml) 0.025ml, Efemzk (2
x108/ml) 0.026ml % Fr v R—Ciixfc. 780X
A&~y —TtoeBfElcos, 3TC—RHHEY
BELA HEI—RoRnERGERGORECH -1

4R % Table 3 iR, Table 2 DiEE & FKE, $HOPP
FEzEs b3 (Table 3, BSA-OPP w343 KIS
&<, Hfixv ) 74tk (i KLH Hif4) o&n
b bRk,

L EDEBER S & REw M5 &, #t OPP-
IgE #itk (v 7 ¥ vHAE) Lz oFETCIRELI RV
LorBbhsn, Tablel wRLUKY OPP-PCA 3,
EhDTEMEORIETH Bicd, =V AMBELZOLOD
X BIERBRNI RN TH B TERABETER . T
2L, RIS TS biviz#i OPP ik (Tablel,
Exp.1 3X0'5) 1%, #i OPP-1gG o@&uRE L T
Wahh b, O EAREND LI, ERIG
LVRBRENTSH TV B L IR TW AR L 5
BERIEET »ets, R L L TRk it OPP Hifk
EHRHT B C LI TERbok. LhLksb, T0
ERTIE, =tr7=/—1be&l AiEoRHgc OPP
REALRIGS SR L Y, OPP ESHLOHEE
WA ORERCOWTIRHEBHR L TuEYL, 20K
BTk, BRERESC L) FEvRHP TH 5
2, REERIBOLh Wy, ¥, HfHoRE
BWTh, ZRMEELE LB T LERDS L EL
ha, ThboEEPEbre L LT, OPP o=1
nfb/n F, HEMYEDADOLGLYHRETS LD,
BT TH w5, MTHYBOHFELITIALE VR
e 3 VEOEERRNTYE, BERESAMEELS
BaOFH, RECELOBRERROhDINY, BHT

DR HAINE L OBITIEE DIV, Lz Lisaib
EFEACEITF EHEET BTN D BT HWELR
FHEEZD > C7 VAF ~RIBEETH & T 584 oMk
HRETH LR TOELORDZETHY, S, &
& DEREMGERELT, coMELBERLTPL2L
D Thb.

& ]

NTFV ey )T ~RERDATFVELTEL A
WHhTwh= brXvEYREFTLLELT, A4 17
2 =NT 2 —ADATFUEERAR. ¥ )T &
B & LTk BSA, KLH, BGG %\, =hibkOPP
% in vitroTREG S Bl b DRHRE LTy Ak fl
L7, #i OPP itk izl LR L TR E
HEZ¥+ ) 7—& Lk OPP-BEESHEAY, v b
BiE%Avic PCA © IgE #fithw#iL, i vitro T
DTG I X BRI ER T X - T 18G Hitk
DR, = DiER, BSA-OPP, KLH-OPP %
R & Licsh&o—ie, it OPP IgG, #fi OPP IgE
FRETEE, L LadbbHA N Ehd TEL,
ERERIGTHHERIBETE . OPP LER
B oA HEEDOREE, MEHTBELRBITER
ERB L THRRARY X bIRRESTCH B,

&% B

1) 2 RERKT, PRIETF : FREDHER, 29-2, 109,
1978

2) feaREHT, MHFET, FRRT %aﬁmﬁ
8, 29-2, 104, 1978

3) Hodge, H. C., Maynard, E.A., Blanchet, H. J.
Jr., Spencer, H. C.,and Rowe, V. K.:'J. Pharma-
col. Exper. Therap., 99, 202, 1952

O IE Bz, EERZ 0 AERREEE HEVO
2, 865, 1974, HARGEZER

5) EMFZ | REERIRIEE, PiEK D 1, 827, 1974,

ERENG R ]
6) Levine, B. B. and Vaz, N. M.: Izt Arch.

Allergy, 38, 156, 1970

7) Butler, V. P. and Beiser, S.M.: Advances in
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Acute Oral Toxicity of Acetaminophen in Rats

SHINOBU HAYASHIDA* HIROSHI TAKAHASHI* and KOGO HIRAGA*

Keywords : 7 }7 § / 7 = v acetaminophen, fif&h » ﬁf?ﬁ% analgesic- antlpyretlcs, Z v b rat, ZMkEM

acute toxicity

1REh - FURZE7 2 + 7§ /7 = v acetaminophen (I,
T AAP 15) MABCEBAS TR T0 JELR
THWBR, BEC Db DRERFE/RABD LAY, b
WEB®D phenacetin WBFEMNR T v b T HEIN?,
AAP oEEMIRBEI N,

IoTAAP OBEREHRETHLLL, X7, 7
y MR IZEMEBERREY BT,

AAP offn&MBEEE OV Tk Boyd & (1966)%
DWEHDHVHET » b TLDg 123. 7140, 83g/kg (AAP

FSH AV P E AEERERES) L LTwS

LiL, FOBRTH > BEESBRCEAWS L
—RHR—ERIED S » FERETIESD LD, (AAP
IV~ THRBREE) BRI T ARG MEE YR
L, MOSHED 2 fEDETH o, £2C, ThE iR
BhSEERTBELELC AAP 27 5 ¥ 7 T AR
BLTRETHER LT, BEHIC L5 LDy &
DR L LT, '

X 2P e SE SR S P
Mk HABRH TN T I 7= v (AAP) B A
—~ 7 (BARERT) /3757 =4 (ARERH
DO 5% BB ®IzL D, 3&—5‘»&%&1?«\1 10m!
/kg B.W. k17,

REREM ¢ F v — VR Y S — HAEH OFRR Fischer
v b (F344/DuCrj) Mgkt 4 BACHEAL, BE5+
1T, BES0+ 5 %, BREHI0E, BUFE 6 M by
5 ROHETECHVCHE, KEOAF v vAyr —

(40x25%16.5cm) & 5L OUE, HAkz v7 ()
C E-2 EE Rl & X OHIE 5 B8R HAEK B B
DERCTHE, BEORFREBYLERTH L.,

REBRFE BB ENESHRS BRI VREL, kD
xE %z, FHORKL D I2E: COMCRELE Y VT
CXh BHReRE L, B3RS Xy &
%, BEFEREL Fr —~ PR AR,

EEAL F Y ~TEPRERAEE I3EST Yy PR X
D, 0 (FV~7H), L.18 (11%), L58 (15%),
2.28 (22%) B X03.08 (30%)/kg B.W. %t
5B L.

FER2 A Y - THPRERGEE 6ES Ty P&
h, 0 (EaE), o0 V-7, 168, 218,
2.88, B X03.68/kg B.W. % MEMERLOIED 7 » Fi
L LI,

EH3 1 0.2%7 5 €72 A WHRERGEE 68T
w PEHEWL, 0 (EEE), 0 (0.5% 737 2aK),
1.1g, 1.7¢, 2.68, 408 X06.08/kg B.W. %
ZIOEDHET » P2, 0 (ERE), 0 (0.3%7FET
=A%), 2.88,3.62, 478, 6.1¢,8.08/kgB.W.
BALEDOWES v MicdE L.

TR TED BB R E SR 5 B CIRERR
T, DAR24BERE © 2 I5MEe, 2 BURRES 2 |7
ot BTy FVEREBLHEBRL, £, 20%FT
» MICOWTI AT 38R, 48 AT 9 RSO HIE L
Fo. F7, 1 EBOFTRE S 5% Litchfield-Wilcox-
son ¥P 12X V50% T (LDw) % skidik.

HR&HIUER

Control £Z2EHOME# L. control TiY, HERO—
WA X 5 RERD L 24 MBI LR B LI
B RF LI, Vehicle control O%* ) — 757 »
b O 2 ~ 4 BREA B IKE v LIk, TR &b
R, SRCKOEHRRLRI, 0.5% TIET7 L LEK
BESy b Th TREZRTLO bt LL, W
Vehicle control & 4 24EIBITEARC X VB L
GELFLALEEL, DBEEES Control L Xk
FA#oRELERLEGL, 2, 3, 4).

BEH FERCHELUCERE, HFBL TN,
4V —~ 7B R LcERQE LU TERBHO
FELHDEWEREOFIFRERM, FETREEPLRE

* HRHE LA BT R B RN E T AR

160 FERF AR E AL 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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sl 05/77t7aAmW@%,@%

9 Eﬂf30§:\7b= lb?ﬁu 11 H%), &—L‘rﬂu—
WA

X5 Thotcnt, BOERICILKER ol * Y ~ 7
BBKERE 0.6% 77 ©7 = AREWRE A & Tikig
HBTOREFMNEL, TOBRELHL, BERELE
, BERLEP oI, WThOERIC R TS MR
DIEHERGH, R, FETRMICRZEIR s » fohl, BFE
ST X D HED A - e, '
FIERIREERH LD 5T E 0RO L O£ L,
RAT—IALE, 2FLTHL, WBieod - Tar
2, KOLDOWLWEIFET 5, HHOMUEEL, b
BT L EREEFOTH LT TLIONDY, HULThR
B, EREHYRL, BEXETAR BHENED),
BB WM oM, & XiclREnR4a bk,
BHBICHE, ERREEEL TR /e, FETT v b
DEME TG, WRCRERD D, BRI
LI, BRE S MEOFEENRD bhi, FTE
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# 1L 7ebt73,7=v0 Fischer 5y b iekld52&0E6EH
5 v b SECCIRE (R '
: BIMR LDy o5y mERA
S Vehicde @4 #  FEESD  mw vy pg mmEm e/ s/ke
) 3 8 268+ 8.2 24 472 160 158 2.2 1.8—2.8
_ 9 161+ 6.5 20 20 20 250 4.8 2.8—8.5
F U — 7
) 6 0 158+12.6 19 21—34 68 4.9 2.4 1.2—4.8
9 117+ 4.8 17 22 30 1.69 5.6 3.5—8.8
5 0.5% 75 6 2 166+ 3.5 4 16—24 24 154 L7 1.3—2.1
BT AR Q 117+ 2.6 4 16—24 24 178 2.9 2.1—3.8
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R4, 7HEFTI) 705y P3RS
WM ——E
BE:0.5%7 57 2 ARIBRER, B
Fischer %5 » M, | : RAREECF
1 9 Ke 3042 HARTILRE, #ERT—
Rit&
B & 7n» Tie,

FETCORERM GAh, €7, B #FR1KEFL
7o, BB 160 BETh o 7ehs, REEIT24BEHIACIET L

Ex ERSNICE®E 2 ~ 4 B E CHRERD R -
BRI EE MY, 2o GEHEnmRO G
Control D Zh IV &ETH o7, LU 3BEHOBEL
HMFz Control & HEDHE Y CRBEIET HICEL)
»oie(®1, 2, 3, 4).

HE—FIER MR D slope function (Litchfield-Wilco-
xson ) 3 LU LDy fHE 2D BHEBRAELRKL

TR LA, EZBR1 0N, S 2 offtic B\ TR AR
FERBIETR B C slope function 23k % £ hZh2. 50,
4.90k 7 o Fedt, TOMITMEREE 31 608 TH - .
LDs iz FhdbiEsRl, #V—7HeAvicER
1, 2 CREYOBA X HERXFEDONT, #2.28,
2.48 /kg Wfi4.88, 5.68/kg Thotz. 0.5% 77 ¢
7S AR AV BRI T8, M2.98/kg T
Bote, ThbHBER2 &3 L0 LDy HITH b
EZNRE» bRk,

T & &
@® 7xb73/77=v (AAP) © Fischer %7 » b
M R B A Y, AAP O4 ) — 7L 0.5%
5T SABER XS BEEY RoEE LTHREL
7o,
® LDy flHIX, #+7V — 7 HBRBERER, 13ES4 Ty b
2. 28 /kg, FM:4.88/kg, 6847 » b2 48/ke
R 5.68 /kg, 0.5%7 7€ 7 = s RIREWKEM, 68

. 45, VHEL7E/ke, F298/ke THok

® UEXD, AAP 055 riekiF5iER LDy (ED
M L EHIC X D e RO, '
X ik

D AR S REERRENEEETARENEA )
—=v/, BEEENAREYRET X 5HEHRESR
(F), 744, 1976

2) Isaka, H. Yoshii, H., Otsuji, A., Koike, M.,
Nagai, Y., Koura, M., Sugiyasu, K, and Kanaba-
yashi, T.: Gann, 70, 29, 1979

3) Boyd, E.M. and Bereczky, G.M.: Brit. J.
Pharmacol., 26, 606, 1966

4) Litchfield, J. T. Jr. and Wilcoxson, F.: [J.
Pharmacol. Exp. Therap., 96, 99, 1949
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Toxicological Studies on Rats Fed with Acetaminephen for 1, 3 or 6 Days

TAKASHI FUJII*, NOBUTAKA FUKUMORI* YUKIE TADA¥,
YOSHIMITSU SAKAMOTO*, HISATOSHI MIKURIYA*, KATSUHIRO YUZAWA¥,
NORIO YANO*, AKEMICHI NAGASAWA* and KOGO HIRAGA*

A bioassay of the toxicity of acetaminophen (AAP), an analgesic and antipyeletic agent, was

conducted using male Fischer rats.

The test material was administered in the diet concentrations of
0.0% (control) and 5.0% to two groups each consisting of 30 rats respectively.

During days- 1, 3

and 6 days, 10 rats of each group were sacrificed for hematological and pathological examinations.

In the rats fed with AAP, food intake was markedly lower than that of the control and a decrease of
body and organ weights was observed throughout the treatment period. In the dosed rats, ‘thrombocyte-
penia occurred at 3 and 6 days, and centrilobular hepatocyte necrosis was observed from 1 to 6 days.

It is concluded that under the conditions of this bioassay, AAP had toxic effects for the blood

and liver of male Fischer rats.

Keywords : acetaminophen, oral toxicity, rat, thrombocytepenia, hepatic necrosis

i El
TEbT I 7= (T, AAP 283D i1f@s .
FEHIE LCRAVCOR TS /Y CH VP, FOBHk
BT 2GS Dle i 10, 2y AAP DR
FAZHET5 BT v b2 EVCORPRB 4R
L, ZO®BMEE LT AAP Hinfik % Fischer 5
MR 13BEHRI X @ B R A = Lie. L ORR,
5 ZUEINERHER T » M IRIEIREIAE 6 ~18H K T4 A
SELL, Him, FFHEREEZE, BIRANGE LR imiasEgE,
FH TR E 25D bR, SE: AAP It X %
HiOFREAOKRR 5O FFIESE, ST RERR Y
DIEFGIE L AR LT 5 BT 5 ZAAP RN
BeiEEs » iz l, 3% X006 HREERS &iERE2E
D THRET S, 7ok, BTHRIBEENEHEZLTR- T
D BRI TlRET 5.
ERMEESTLCHTE

B AAP 135 ol R R L. ke
K7 VT BERELEEEAMN CE-2 %A, T hic
AAP R EE Ui BRI E L. Wik AAP
RHRMUIEREE CE-2 2BEEMMLE Lich D%
Fusie, '
REHMELUTRATRE  BRF v~ R « )A-FK

24 o Fischer 5 v ik 4 B4 THEA LY., B
R, KR LORIEN M, BERoAT v v ARy —
D 5PE (AAP BER) k61K CHIERD IR
A LHBIEKER (HEABBEH) -1 RWER
LHTHE L. MERITSERBE1C, BE0~60%,
P A 1 RS 108, FRERVRAFET 6 B DR GG E
TERHEI TS,

SRS 45 L UNE SRR © Table 1 wi@dind AAP &
SR L, 33 X0%6 BREE LAHME T B ERNL10
7o, AL 6 o T, ThER1T,1C, 3T,
3C, 6THIVGCE L. By 1 BHEFHABTER
(5BADHE), BEROMMLHEMFEMcT &L,
K& H BER S B RRB L.

BEFE  —ipRiEEE, &E - BEERRIRE HFW
9 2 BIOKHC 1T » o, BEREL y — VB RR S
BL1EMRBBROBERLOETRDT » b 1IEXD
OETHED Lic. B ime T8, MRET ofF
HEEE UARRE « IR L, BOBFEE i, 1M
REERIRE T OB % iy T FoniogE™ i X % It
AIMER (PO, BHEARIER(May-Grinwald-Giemsa
REBEAMROSE XTI -1.), IV 7=vEs
Y Y AEMEECA b~E S e EvE (Met-Hb) of

* R A A D AR R AT

160 TERASHRER E AL 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Dosage Schedule for Toxicological

Study of Acetaminophen (AAP)
No. Concentration Treatment

Group of of AAP in period
rats feed (%) (days)
1C 6 0 - 1
1T 10 5.0 1
3C 6 0 3
3T 10 5.0 3
6C 6 0 6
6T 10 5.0 6

BB ITI e, FEle~t) v b v AMEREEYHE

\» Coulter Counter Model S (Coulter Electric #-#1)
kb BHERE(WBE), RIHF(RBC), ~erey
vE (Hb), ~= 277 » bE (Het), TRk~
7w ¥ vE (MCH), PiiRmRaHE MCV) ks JUSE
BRI~ 7 e @ vEE (MCHC) 2liE LA, HE
BHRECTARDBEELTR S L LIk, W, O
fiE, JFEEE, SETH, B, RS IORBELEHLEER
BRE LR, ORI TERE, BE, ~—7) 7 VIR,

HETR, AETER, BRE (ERMEEet), 4,

I, &, B, k-0 B R, Bt AR
WEEE, REE LG, ) VAR IORBERFEH L.
H U8B E « ASKT10% 8 E = < ) VIR TR 6 IR
LHEREL, By TR BBE L ClEREEL
%o, EEBOBRY  ABIERC K- TAT 7 4 VR
BT, ~< b2V ) v md P VvERBER LK.
W, B, SR, BTES LORETRE PASRE
BT Y« =r ) —Hefad, BERLLF LS
v ot ChbOERY AV CEBENEEY
TFleote.
frws, $hE, MRPHRER IOCBEERLEOWE
EROHHEHBRAIIEREL 5 BB TR T
& 7

—ikEEER, KESSUEBERENE  HERIRS1
B @5BaE 1 BEBE LS, UTHRER TBE
DIFEHRH B, 2 B TREEFEMIC S, TELD
T, SRBBET B RIS s B 7k E DR
BELAYBRET bR, 5, 6 HTIR&H DT
PEECHRBEHAET L2 D THE S L%
nh, BREEMEEHCOMIc - Tk, HEHRH
FOFETEINLED bhieh e, Table 2 KRTHE
EEOBET 1 H ORI E13~1% AL, Th

Table 2. Body Weights and Food Intake - Group Mean Values
Group? 1\£0. Days on study
o
rats 0% 1 2 3 4 5 6
1C 6 112+8% 115+8
100+0 10341%
12.5
1T 10 11245 97 £+ 5%
100+0 85+ 2%
0.7
3C 6 10643 109+3 10943 113+3
10040 10341 10341 10641
12.1 1.1 11.5
3T 10 10744 94 4 3* 87 £ 3% 83+ 3*
100+0 874 1* 81+1* 77+1*
0.7 0.4 0.9
6C 6 108+3 11144 11245 11646 11847 12148 12748
10040 10241 10441 10742 10942 11143 117+4
11.8 8.8 11.3 12.1 12.0 12.8
6T 10 10742 934 6* 86+ 5% 8145* 764 5% 73+ 4% 69 4%
10040 86+ 2% 80+ 1* 76:-1% 71+2% 68+ 2* 64+1%
0.7 0.3 0.3 1.9 2.0 2.6

1) C: Control, T: 5.0% AAP; 1, 3 and 6: Treated for 1, 3 and 6 days respectively.

2) Body weights at the beginning of feeding.
3) Group mean absolute weights 4 S. D. (g),
4) Group mean increasing ratio + S. D. (%),

5) Food intake; g/rat/day.
cf. Level of significance: % p<(0.05 in comparison with control value.

S.D. =standard deviation.
increasing ratio= (daily weight/initial weight) x 100 (%).
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Table 3. Hematology
»No. RBC Hb Het MCV MCH MCHC ‘Pl Met-Hb
Group of .
rats 108/cmm g/d! % cy nug % 10%/cmm %
1C 6 7.72+0.512 16.8+£0.7 43.5+2.7 60.6+0.8 23.6+0.7 38.7+0.9 —_— 0.51£0.08
1T 10 7.9840.46 18.41+0.3 48.5+2.5 61.340.4 23.3+1.0 '36.8+3.6 — 0.52+£0.10
3C 6 7.72+0.22 17.24+0.2 46.5+£1.0 60.84+0.7 22.5+0.7 37.04+1.0 108.7£25.4 0.53+0.11
3T 10 8.7540.31 19.940.6* .53.7£1.9*% 62.0+1.4 22.9+0.5 37.0£0.7 ~94.2+16.2* 0.60+0.18
6C 6 8.22+0.41 18.6+£0.7 48.9+2.8 60.0+1.6 22.7+0.6 38.0+1.4 100.2+38.3 0.50+0.08
6T 10 8.24+0.48 18.5+0.5 47.0+2.9 57.1+0.8 22.5+1.1 39.4+2.0 5L 1+ 9.6* 0.48+0.09
WBC 10%/cmm
Total Neutro. Lympho. Eosino.. Mono.
1C 6 7.25+1.80 0.59+0.29 6.58+1.78 0.05£0.04 0.01+0.04
1T 10 6.2640.99 1.02+0.19% 5.19+1.03 0.0340.01 0.01+0.03
3C 6 7.87+0.78 0.46+0.26 7.3740.87 0.02+0.05 0 .
3T 10 8.58+1.48 0.58+0.33 7.93+1.37 0.04+0.07 0.01+0.03
6C 6 8.23£0.92 0.47+0.30 7.65+0.74 0.03+0.04 0.04+0.08
6T 10 7.00+1.18* 1.25+0.48* 5.74+1.33* 0.01+0.02 0.0240.03

1) C: Control, T: 5.0% AAP; 1, 3 and 6: Treated for 1,3 and 6 days respectively.

2) mean + S. D. S. D. =Standard deviation,

FRORNBHELOBEERLZYE L, 3THIV6T
LA ABEBRIE SR TRE CHRE, 6 TORTROK
BIXBABER & D A 3BUWA L Cie, HERO PSR
BIIEC 1 THANBOS5Y, 3THE%(3~7%),
6 TH10% (2~20%) ThH, 6 TTiL1~3 N3
% (2~5%), 4~6H»17% (15~20%) Th-l.
AAP pFiEREL 1 T4 35mg/rat/day, 360mg/
kg/day, 3 T»33mg/rat/day, 380mg/kg/day, 6 T
7365mg/rat/day TH b, 6 T Tik1l~3 HA21lmg/rat
_/day, 735mg/kg/day, 4~6 B4 108mg/rat/day,
1,501lmg/kg/day “Th o7z,

MyE2aKE : Table 3 WRITMN 1 THIV3 TIRE
RENORBIZIE~ Hb 3 X0t Het 2384 L <R D,
3T CIXESERE . 3 TTE RBC 5 X 0' MCV
PRI T LT B2 2 uk Hb i 5 0% Het
DB Lied o ¢ MCH 3} X0 MCHC k33
BhERIIEDbhichol., 1 TTHRELRN SRR
OEAENE BRIz, 6 TTk6 C& RBCIZIERAKT
Hb pixabhd, Hetks I OMCVZITHA LUK 3
T LR VENRORSEZ R LT, PLIX3T
FLU6TEIRBIZHINERCAREL, 6 TOWAIR
3TV AEETH-Ie. RBVICHIVLITRRE
BRAPGED D b i bR Y BIBR U-. Met-Hb
EHEARE DEREOMCEE LERIRD bRl
MPote, WBCIZ1TH L6 THANBREE L,
6T TIRETLERE UK 3 TIHRERYMMAED b

#p< 0. 05

in comparison with control value.

o, BMROSECIE 1 T L6 T TRIBIC KT
BROABRERMEML, 6 TTILY vARNERICRS LT
Wiz,

BEEER : Table4 R TWM 1 TTX1IC R IENF
i, BT, TR IOEBVNE e T, E
HERE TN, DB IOBEIAAREL, FEIHEL
o TEDWThIERERZR L., 3TTIZ3CRi
~ER TR EFEREPARCPE o T,
BHERCITIRS X OFRVIS {, MoBETAS
755 TH Y LEERV TV TR EEELR L. 6
TTE 6 CRIEREMERENARECN E L hoTH
D, EEBRTEECh . RELERIN BT
Bis LOBRA R E L, MR, ATt X0 s e
$, WTFhbEEEERRLE.

AEBATEIER | 1 T CIINRIC AT 2R/ g
TR, ETRIINESEA LR Tiz, 3T TR
TCOBEAEBECEE 0 BTN S# L oo T
7o, 6 TTR2ACEREREE A bh, 3 TTEDL
NEATEIZE BIRIRE - C\vie, FTRI/ S Bk
QBETKEFESLEREL Tok, DK, TR Bk
LOMER L /INE oo T D FIBROMNG &  CEET
Botc. il TORFBIHEAREEE LT REBA
DEBVEEL TS (D bhie.

RS SHER  Table 5 WRT I3 NBEE I A
o, TN TCREMOBRESERES JUBED
ANEIAEAT/10 (L0BIE 7 BlE, DITHEE &, /IER



Table 4. Organ Weight - Group Mean Values
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489+ 78 498+ 76
521+ 60 543+ 61

539+ 69 561+ 68

298125
204 +28*
303+19

428+15 439+14
446+ 28* 456 +31%

90+f 6

4.48+0.10 87+ 4

403+£21
458 +32
473 £29*
468 +38
414+32

1.45:0.85% 258438

1.68+0.60

460+15* 470+16*

494+12

437410
390420* 387 +20*

470 +19*

854 8*
87+ 7

87+ 5*
90+ 4

3.65+0. 25%
3.76 £0.22*
4.80+0.15
4.25+0.11

259+43

1.73+0.42% 266436

97+1*

10

1T

348+ 89 362+ 84

394+103 410+ 97
460+109 485+113

314+ 6
278+ 4

486128
430+20

93+ 4
82+ 6

95+ 6
84+ 5

6 113+1 1.68+0.54 302418
1.494+0.46 26719
1.63+0.27% 165+22%

3C

553 £126* 5831131*

253 +29%*
305+35*

466 +14*
544+ 66
427425

98+ 8*

81t 7*
114+ 4

851413*
103 +15*

111+ 9

3.07+0.22*
3.69+0.23*
5.59:40.72
4.38+0.27

369+ 35*
443+35
511 +64
402+41

1.97+£0.56% 198+23*

83+1%

10

3T

An

591+213 621+212

460153 484+152

345438
271454
131 +22%
188 £ 24%

525+67
90+ 4 412427

87+ 5

293+36
23016

6 127£3 1.71£0.22
1,354+0.83

6C .

s

5y
=

4281216 445+213

3034172% 315+170%

80+ 9* 87+ 7* 363%25% 3684-23*
5231+19* 531+26%

3.74+0.29*% 1164+14*% 119+11*

2.5940, 22*

281+ 15%
404410

49+ 5%
70+ 5%

1.64+0, 26*
2.36+£0.12*

S 691T*

10

67T

. Tokyo Metr. Res. Lab. P.H., 30-2, 1979

1) C: Control, T: 5.0% AAP; 1, 3 and 6: Treated for 1, 3 and 6 days respectively.

Standard deviation.

3) Group mean relative weights 4 S.D., Relative weights=weights/100g body weight.

S.D.

2) Group mean absolute weights £ S.D.,

*p<0.05 in comparison with control value.

cf. Level of significance:

HE FEMRORE L REESL/I0CED bk, 8T
CIREMAaOZEHE9/10, 2iE LcflaoMaEso
PR B DR oA 238/101, /NEEPEA bR AR
AR IR /e ke 234/100, /NEEMERAE L AR OB
R R L ORITHEEEIE - BiE02/10, MEORE
TKIERRZRL s & O IR 2 £ L4 5 A EREES
1/10@Ebbhie, 6 TTRI TR L3 T L EFEOE
{Lir2fles bh, REEN EOBEARE L Lo TH
b, MEOKER X OHREREES/10CED bhi,
BIZ 1 T3 L0803 T TIRERD LIt » fo/NEREE -
BRI BT A 3/101, /NERIEASTE P I ER
B LOEE EF Ml Lo « BREREREET 5B
N7/ gEEiht- (Photo 1), WBRIZZKSOE
LiXB® bhish -7 (Photo 2), FFlETIk 580
SPIINEF L O IR SRR O IR R B 2 1S
L =4 vREUEE L ik b SRER AR 5 7
OB HR SR, NEROEITEREIET - 0%k
PET LB cRE R S DA 1 TI5/10, 3 Tie4/10,
6 TIZ 6/10 Vb btk (Photo 3), 3THILV6E6TT
WL EREI 3/10 R FE O AMBE - T\ &
(Photo 5, 7)., SHBIIXZh bOBLILED bhish -
7= (Photo 4, 6, 8), B I3/ EMEERLIVOF v
NV ABRIEE B OB o/NER 3 TDL
B, 6 TO/I0Zbhic. WEEO/NE LT REHEN
Zymogen R DA X D fE/ Ulclc B CEMITZED
bhichwic, HBRIEELRZ bRk ok, BIRT
(3 TCREDEIRLS b iRy v~ RBEE D
LT B OREFRED bk, 6 T TRBEERZE bR
1/10CH: 5 9/1003 MBI R OE Nk L O R HER OHE
B R E 23 5 REE OB TH » e (Photo 9).
HWIRCIT BRI bhith o (Photo 10), JEHT
L8 T ORI s 2 TR Uik « AL E b L&k
BB B R TRN3/10e A b, 6 TTIkA
BB FE AR D N A R T h b ffh L LT
PR DI LR R LI D N7/10, REETRIEIES/10CH -
Fo. BEAMEIMIX L C, 1 TR I3 CTIRAPRIK6 CT
12 2/6 B bR TE LU 6 TTRLACED LR
fehvoie, BETIE 6 T CHER X OEMIEEE OB
BSRERZ b, BHEECETAEHES hin W Hlst
410 Rd b, BRI, FEE CRIEIKERT
BEL, BETRCETALZbTEIREESETL
T BDA3/10ED bk, BRTL3 TCRERE
BESREER B DR T 7 b O R & o HIn235/1010 % b
fie (Photo 11, 12), 6 TCit 3 T & ABEOZELA
2/10k, X b BEEKREEH8/10e% bivie, BRI
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Table 5. Microscopical Findings - Summary of Observations

97

Treatment period (day) 1
Group* 1C 1T 3C 3T 6C 6T
No. of rats 6 10 6 10 6 10
SUBMAXILLARY GL. sk
Atrophy of acinar cells NO 6 3 6 1 6 -
SL - 7 - 9 - 4
MO - - - - - 6
Decrease in cytoplasmic basophilia of acinar cells NO 6 10 6 7 6 -
SL - - - 3 - 5
MO - - - - - 5
Degeneration in lining cells of intralobular ducts NO 6 10 6 10 6 7
SL - - - - - 3
Pyknosis in lining cells of intralobular ducts NO 6 9 6 6 6 -
: SL - 1 - 4 - 8
MO - - - - - 2
Squamatization in lining cells of interlobular ducts NO 6 10 6 8 6 -
SL - - - 2 - 6
MO - - - - - 4
Debris within interlobular ducts NO 6 10 6 10 6 3
SL - - - - - 4
MO - - - - - 3
Cell infiltration in interstitium NO 6 10 6 9 6 2
SL - - - 1 - 7
MO - - - - - 1
LIVER .
Centrilobular degeneration NO 6 - 6 - 6 _
SL - 3 - 3 - 3
MO - 7 - 7 - 7
Centrilobular necrosis NO 6 5 6 3 6 1
SL - 5 - 4 - 6
MO - - - 3 - 3
PANCREAS
Decrease of zymogen granules NO 6 10 6 - 6 3
SL - - - 10 - 7
THYMUS
Atrophy NO 6 10 6 - 6 -
SL - - - 10 - 1
MO - - - - - 9
SPLEEN
Atrophy NO 6 10 6 7 6 -
SL - - - 3 - 3
MO - - - - - 7
Extramedullary hematopoiesis NO - - - 10 4 - 10
SL 6 10 6 - 2 -
TESTIS
Atrophy NO 6 10 6 10 6 3
SL - - - - - 4
MO - - - - - 3
BONE MARROW
Decrease of myeloid tissue NO 6 10 6 5 6 -
SL - - - 5 - 2
MO - - - - - 8
BONE (FEMUR)
Inhibition in proliferation of epiphyseal cartilage gl(,) 6 10 6 4 6 -
- - - 6 - 8
MO - - - - - 2

* C: Control, T: 5.0% AAP; and 6: Treated for 1,3 and 6 days
** NO: No change, SL: Slight changes, MO: Moderate changes.
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BEOETERIFRR, BEBRR2HHTEERLED T
o TBIERFELTCW 2 HA0E S X &0 RS B
BEOEALEDDTH T, P H LI B KRR
i EEEOBE TS JOBEOEH N R D bh i
(Photo 13, 14), KRB Iz BMikE B OWE % 3EM(L
¥ X OIREWADENME 3 T ©6/101c, 6 TT8/10K,
SR DL 6 T D2/101.% b itz (Photo 15, 16).
FEMALITINE, B X OIRKEKEROAB CER Gl
fag) WA R LORERBEOERIE S D TER
BT MW ARA R ERAEE I hThie,
BiEs kU'ER

AAP %5 % OB CHECIEML T Fisher v b
M l, 3% kU6 HEERS R, TOKR, MED
RBIPT2.5 8 X056 ZAAP RIS » 2%k
LRI-FRHERBEA 4 EIT X bicEEMLL, LHND
O AR RTE SRR DH20% TH -l DX LS
ENIHILI0B CH o fo. S DD T » MR B EHARIH semi-
starvation DIREBICFH R TWwWick £x bhb, semi-
starvation $ %\ ¥ starvation 1T X » THEAERIE 5 2L
BEBREEC - CHRAEDD, FERY, #F A8k
ERERY, BHEESE, ANk Thr"D,

Oishi 521 L g Wistar 5 » R 5 BAHE
KRB RO, HEFIREL, 7 B B BRkic

229y Dk ERD B Hde & LTS, Armand 5%

1L Wistar 5 » bRE ((FE2260~3008) % BV B OE
HEOWBLIHEHRL, 7 B BB 26
BERBWIRB ORI EREL TS, Zhbici LA
EORBRCIE2.5% AAP FRINFFHER 7 v XD
¥4 DIEEEET 7 B B Iz BiARC 83 % O R
B bhil?, D% ) HRBHEORR L Y L LRk
ERSEIAMBERIL L Y EZCRbh R L
Tnb, 2O EhbbBEPEL ELXHINL RO
EREMT X 5 EEERL B EFRRNEBT B &
R B0 S #) 5 TR Lic/ba B in £ DR O
FELRTERTAILERD D LITHLLTH S,

SEORBRTILGE LS L HORP I EELBEL S
BETH T, THITEFEROERIC X5 b0 TRER
7 v PX AAP R 270 HIREUT 5 & AR REREAMS
B2 LA semistarvation DRB I Tl

fekBbh s, MERECTE1ITE3TERBC X
MCV o#ins & bh, Z0kd3 TTL3 Clt b
Het pVERICHML T, 0 L IXFIE 13 8-
2.5%AAP WHINFPEHER S » T RBC, Hb, #IT*
Het 23R4 LCwiez 12, Oishi B2 534R 44 458
MCRBCEA R ez L E LR ins. Lo LArmand

520 13 HRIAE 7 B B¢ Het oMy @ELTED,
6 T ik Het RMBAMERIEZR LIcZ & E D semi-
starvation OFIENC I T— Bk Het o3nsiiE 5 o cit
TehEELZLNRS, 3 THIV6 T ThbhiclMR
BRAE3T L0 % 6 TTHERR - T, M/MRE
WALk REEAE & e iR 5 Wikt kT
BHY, ThriiEoHmOER - Thic &L Bbh
%, IR AR TH B EROBBFHEE I,
LR 6 TCEPLEMMNS S h HURES starvation
marrow LFRINBBEEL Toie, mEREHREE
DO EHEBEREO DI EIRIRD B BV ERERS» b
NN D4 B BB I 534 Ulctedd LB S R
5. L LB ESRST it S RFERSR « Bk
BRI OB b o> Toiele b 3 B FRMTED bh
TR O R % YU BRI RS D DL E
HEBbhb. by P TCIRAAPOREERIC X bl
MEBRARERERRTH EOBRELH LD,  MMRERA
VIBUE R T semistarvation X Yk AAP RN X
5h0rELORD. BEERIKE IUCHETEIEE
ERELBERCELYRLTED, ZODbREHEN
B BB oONTHELERIHNL T, EBR%EN
BB TSSO T d o fe. BTG
faTh BB LR OEMIEE TH b MBI K ER
IR D KRB L e diER EREORAIT 1 T,
3TEXIV6 TTERAEL - THbh ol &
b, ETFHROERTMENL2 5% L0 5 SAAP 7
IERHERR T v FIRETEROMEKE &bk bhicZik
C, SEETIRCZLL D b T TR OZERNE
FFHZ xR L, EiENIERHEN AAP F5 B
BT AL LicSEIOFER D BT semistarvation 0
BI5bEF 2 bh, ZORCEALTRIbEBEFANMLES
Bbhs. Bits JORBEEEEIEL KD eoh
THX B X OGELER S b HERRS Ui, Bk
B iR L ERERME T h D BIROERE & b REE
N AAP F7-1% semistarvation DU & & Bk LBk
W B E RS L VR E RIS
EAETIRERUELRLTH ) AERICAE 5B
Lo Thb, ZhIXEERDVHBEGBROBE XYL
FHETH-> L DITHERIZEHAR R RLECD
WOTHRERD LT LR - b0 L Bbhs.
RSB TN E R D EEBFE A 1 T C5/101
BELNSADLNIT, 6T &R LAL <HE
B n ) FECH S Lk, FRRRILE R
Biicg b C semistarvation K J:./) T 5 & },\‘ 5 g
X, AAP ORBERK o Te PRRBETS &
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Explanation of Plates

J. Nutr.,

Photo 1. Atrophy of submaxillary gland of rat fed
with 5 % AAP for 6 days. H-E %200

Photo 2. Submaxillary gland of rat fed with
basic diet for 6 days. H-E x200

Photo 3. Centrilobular necrosis in liver of rat fed
with 5% AAP for 1 day. H-E x100

Photo 4. Liver of rat fed with basic diet for 1
day. H-E x100

Photo 5. Centrilobular necrosis in liver of rat fed
with 5% AAP for 3 days. H-E %100

Photo 6. Liver of rat fed with basic diet for 8
days. H-E x 100

Photo 7. Centrilobular necrosis in liver of rat fed
with 5% AAP for 6 days. H-E x 100

Photo 8. Liver of rat fed with basic diet for 6 days.
H-E x100

Photo 9. ‘Atrophy of thymus of rat fed with 5%
- AAP for 6 days. H-E x100

Photo 10. Thymus of rat fed with basic diet for 6
days. H-E x 100

Photo 11. Decrease of myeloid tissue in femur of

rat fed with 5% AAP for 3 days. H-E
% 200
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Photo 12,

Photo 13.

Photo 14.
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Myeloid tissue in femur of rat fed with
basic diet for 3 days. H-E x200
Decrease of myeloid tissue in femur of
rat fed with 5% AAP for 6 days. H-E
% 200 ’
Myeloid tissue in femur of rat fed with
basic diet for 6 days. H-E x200

Photo 15.

Photo 16.

A AP=acetaminophen,

Thinning of epiphyseal plate in femur of
rat fed with 6% AAP for 6 days. H-E
%200 ‘
Epiphyseal plate in femur of rat fed with
basic diet for 6 days. H-E x 200
H-E=hematoxylin—eosin stain.
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Ultrastructural Changes of Submandibular Gland in Rat Admlmstered
Acetaminophen in Diet :
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Keywords : 72 +7 3/ 7. = / acetammophen, 7 w b rat %‘FH& submand1bular gland ultrastructure
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Transfer of Polychlorinated Dibenzofuran and Dibenzodioxin to the Fetuses
and Sucklings of Mice

SHINSHI OISHI* and KOGO HIRAGA*
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. ~Whole Body ™ . 0.75 .- o 0.070 .-

< Values-are the ‘mean for 3 mothers or*6 sicklings.

'CDE % X0t CDD olff,. Jeiffai, BR, fLRHo
B E S Table 12 2{ER/ Uil #¥o CDF, €DD
BEERE< v R L BARO Y R CIELE A LB S

Nigh o te, PCBCILEIAFO = v AMEFE~ v ALK

UIRECEREETH B EWMEI R T B®
JaJRsh o CDF #p51y COD B X b %{ﬁvkrwms '

: 5) Roach,

B X b Bc CDF 1 CDD o%ﬁmof%u:fﬁéo
7. CDF 3% Dogliie CDD X v &5@ELeT
WeELLIhD,

#Wro CDF, CDD EERIEFROZTh I D LB,

 ode. PCB T3 MHEMEANS b, HLEORETR
RO 100 5Ll b L S HTH B,
FEFBERICARICADE, Wi 0 AROFH LY

Zhboz Lk

ﬁn@b%’?b\\-k%‘r LT3,

CDF #10¢ CDD olAlmibt, SLmaHo Rt
BfTotcl T h, BB, ARED CDF OF 23 REFRE
MEBSTE, o L1z CDD kb & CDF 55 paM
FLOHBEBELL TV LR RE LTS
1) Bowes; “G'W.; “Simoneit, ‘B. R.; Burlingame, A.

* L.De Lapps, B. W.; and*Risebrough, R. W. :

" . Environ.. Healiti Perspect., 5, 191; 11973 ' -
"'2)"Bbwes, ‘G) W.i Mulvihill, M.  J.,  DeCamp;

VML R., and Kende;, AV S: J. Agr Food Chem.,
7'93,"1222, 1975
3) Buser, H.-R.: J. Chromatogr., 107 295, 1975
© 4y Nilsson, C.-A.: J. Chromatogr.,89;: 325, 1974
J. AL G. and Pomerantz, ‘I. H.: Bull.

" Environ: Contaim.: Toxicol.; 12, 338, 1974 .

8) Vo5, J. G., Komen, J. H., Van der Maas, H." L.,

Ten Nover de Braun, M. C., and de Vos, R, H.:

" 'Food: Cosmiei; Toxicol., '8, 625, 1970
7Y Harris; M. W., Moocre, " J.: A, Vo, '], G., and

! Gupta, B.-N.: Environ. Health Perspect 5,

~ 101, 1973 - v : :

.8)Jirasek, L.J.; Kanensky, J., Kubek, K./ Pazderova,

- J..and Luka, E. ' Czech. Derwiatol;, 49, 145, 1974

"9)' Coutney, K. D. and Moore; -J. A Toxicol. Appl
Pharmacol., 20, 396, 1971 .

10) Moote, - J. ‘A., Gupta,” B. 'N., Zinkl; ]. G'., ~and
Vos, 1. G.: Environ. Health. Perspect.; 5, 81;
- 1973 ' B o

11) Neubert, D., Zens, - .P., Rothenwaller, A., -and
Merker, ‘H.-].:"Environ. -Health Perspect.; 5,
67 1973~

12): CQll_ms, T, F. X Wllhams, C. H., and Gray,
G. C.: Bull. Environ.
559, 1971

Contam. - Toxicol., 6,

‘13) Emerson, ‘J. L, Thompsen,,'b. J.,VS‘tebihg’, R
RROBEWC A ERERL DR ol LR TRZD

J., “Gerbig, : C. G., and Robison, - V. B..:' Food



®OR o OW O£ ) o30-2, 1979 115

Cosmet. Toxicol., 9, 395, 1971

14) Sparschu, G. L., Dunn, F. L., and Rowe, V. K. :
Toxicol. Appl. Pharmacol., 17, 317, 1970

15) Vos, J. G, Moore, J. A., and Zink! ;: Environ.
Health Perspect., 5, 149, 1973

16) Vos, J. G., Kreefenberg, J. G., Engel, H. W.B,,

Mindefhoud, A., and van Noorlé Jansen, L. M.:

Toxicology, 9, 75, 1978

17) May, G.: Brit. J. Indust. Med.(, 30, 276, 1973

18) Oliver, R. M. : Brit. J. Indust. Med., 32, 49,
1975

19) Gianotti, F.: Ann. Dermatol. Venereol., 104,
825, 1977

20) Sanchioni, L., Cefis, F.,and Gropp, A.: Schweiz.
Med. Wochenschr., 108, 1617, 1978

21) Reggiani, G.: Arch. Toxicol., 40, 161, 1978

22) Fuller, J. G.: ZE0E (BFREEF) 7 4 L4

23) Oishi, S., Morita, M., and Fukuda, H. : Toxicol.
Appl. Pharmacol., 43, 13, 1978

24) Oishi, S. and Hiraga, K. : Food Cosmet. Toxicol.,
16, 47, 1978 _

25) Oishi, S. and Hiraga, K.: J. Environ. Health
Sci., in press

26) Firestone, D.: J. Agr. Food Chem., 25, 1274, 1977

27) Morita, M. and Oishi, S.: Bull. Environ.
Contam. Toxicol., 18, 61, 1977

28) Takagi, Y., Otake, -T., Kataoka, M., Murata,
Y., Aburada, S., Akasaka, S., Hashimoto, K.,
Uda, H., and Kitaura, T.: ZToxicol. Appl.
Pharmacol., 38, 549, 1976

29) Masuda, Y., Kagawa, R., Tokudome, S., and

" Kuratsune, M. : Food Cosmet. Toxicol., 16, 33,

1978 ‘



WRMPHES.  Ann. Rep. Tokyo Metr. Res. Lab. P.H., 30-2, 116-123, 1979

HRAERERANICE T 2 FEFHTR

I B & I,

IR AT, Hon B o#EY,

R AR B

Toxicological Studies of Polychlorinated Aromatic Compounds in Female Rats
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Table 1. Organ Weight in Female Rats on Oral Administration of Chlorinated Phenols and Aromatics

Experiment 1.

PCP-K

~ Control PCP-E PCP-T TCP-AI TCP-K
Brain} ~.1.00+0.04 1.69:£0.15% - 1.28:£0.00%%*  1.3820.02%* 1.07+0.08 1.13+0. 03%+*
Liver§ - - 4.34+0.03 4£.72£0.29 . 6.34£0.08%*  6.21:+0.00** 4.2840.02 4.6320.03
Lungk .0.5740.06  “0.71£0.15 - - 0.58+0,13" 0.65+0.12 0.54+0, 06 0.57+0.06
Heartft " 0.3540.02 0.35+0.07_“% 0.37+0.03 0. 36+0.03 0.3440.02 0.3540.10
Thymus 10.27£0.02  © 0.10£0.06%%% - 0.19:+0.05* 0.26+0.03 0.23+0.04 0.2740.02
Spleent $0.29+0.02,  0.29+0.08 0.31+0.03 0.3240.03 0.30+0.03 0.33%0.05
Kidney (R)# "0.4140.02 0.55:£0. 10% 0.5240.03%  0.50+£0.04** 0.47:£0.02%%%  0.43+0.06
Kidney(L)# | 0.41+0.02 0.53:0. 09* 0.51£0.04%%%  0.48:+0.03** 0.46:0.03%*  0.49:0,05%*
Uterus 10.17+0.02 0.10£0.02%%  0.19+0.04 0.17:0.08 0.200.05 0.2140. 04
Ovary(R)#}’ 19,2420 “12.147.7 16.1:+2, 2% 17.5:+4.8 19.5+3.0 17.7+2.0
Ovary(L)# 220437 - 14:6%5.2¢ 15.9:£4. 4* 16.9+4.9 ©20.4:+3.0 15.0:£2. 6%+
Adrenal(R)## 17.1£1.2 16.1£1.6 18.3+1.5 17.442.4 15.9£1.1 16.2+1.3
Adrenal(L)$§ 16.7+2.8 | 16.4+1.9 18.0£1.3. . 18.542.2 16.8+1.3 16.0£1.6
Hypophysis#} 5.8+0.4. 5.2+0.9 5.1+0.6 5.8+0.7 5.6+0.5 4.0+2.3

Experiment 2.
Control PCP-AG PCP-AT TCP-AIL " TriCP TCN PCNB

Brain} 7 1.000.06 13640, 11%%  1.40+0. 08%* 1.07:+0.04 1.11:+0.07% 1.07:£0.07 0.97+0.02
Liver} - 4.3540.06 6.17+0.28%F% 7,530, 21 4.4240.20 4.23+0.22 4.30+0.35 5. 7540, 45%*
Lung- 0.59:+0.12 +0.57:£0.03 0.620. 06 0.5540.08 0.56+0.06 0.54+0.07 0.510.03
Heart} 0 0.3420.02 0.37£0.02 . 0.37+0.02 0.36+0.01 0.34:+0.01 0.34+0.01 0.340.03
Thymus} 0.284+0.03 - 0.25+0.09 | 0.21:£0, 01** 0.25+0.03 0.24:£0. 01* 0.25+0.03 0.24:+0. 01*
Spleent . .0.25£0,04 | 0.31£0.02%  0.33+0.03* 0.30+0.03 0.2740.04 0.27:0.01 0.30+0.03
Kidney (R)# ©0.4640.05 . 0.54::0.04* 0.55:+0. 02* 0.50:£0.02 0.45+0.03 0.45+0.02 0.4740.04
Kidney(L)# - 0.44:£0.04 0.542:0. 03 0.52+0. 03* 0.49+0.01* 0.44+0.03 0.45+0.02 0.47+0.03
Uterus .0.19:£0.05 0.11£0.06 0.17+0.05 0.22+0.06 0.23+0. 04 0.24:+0.03 0.20+0.07
Ovary (R)# 19.7+1,8 14,144, 4% 15.5+3.5 19.7+2.2 19.6+2.4 21.8+4.0 19.6+3.1
Ovary(L)# 24.1+2.7 11,53, 7Hr* 15. 43, 7** 18.5+3.4* 19.7+1.7% 20.6+2.4 20.4+3.1
Adrenal(R)$# S 16.5+2.3 - 14.7+0.7 15.7+1.3 12.6+7.2 17.142.6 16.9+1.7 16.4+1.1
Adrenal(L)## 16.5+1.7  15.3%1.9 7 7 15911 12.9+7.3 17.1+2.8 17.5+0.4 16.9+1.7
Hypophysisi§ 4.610.8" 4.4+0.6 3.4%2,1

5.41+0.2

. 6.0£0,7%

6L6T ‘2-08 “H'd ‘9P S “H1opy 0€y0 ‘doy ruuy

# g/100 g body weight; #} mg/100 g of body \‘zv'eigh"r. )
Values are the mean+SD for 4 or 5 rats. Significantly different from control * P<0.05, ** P<0,01,

5.5+0.7

*% P<0. 001, .

5.8:0. 5%

SH




Table 2. Effects of Chlorinated Phenols and Other Aromatics on Hepatic Microsomal Hemoproteins and
Drug-Metabolizing Enzyme Activities

Experiment 1,

_ Control - PCP-E PCP-T PCP-K . TCP-AI TCP-K
Microsomalf . 22.0+2.6 .26.9+3. 0% S 99.641.28F 29 841, 2k 20.9+2.3. . 23.5+4.4
Protein (100) (122) (135) (136) 95)- Qon
Cytochromef# 0.54+0. 07 0.97:£0, 174+ 1.2340. 10%+* 1.24£0, 16%%* 0.64:0.10% 0.67::0.05
P-450 (100) " (180) (228) (230) 119) a2
Cytochromeg# 0. 27+0.02 0. 500, 09*** 0. 59+0. 09*** 0. 5310, 09*** 0.36+0. 01+ 0. 3720, 054+
bs , (100) (185) 219) (196) - (133) - asmn -
p-Nitroanisolet 6.9+0.7 21,943, 3¥+F 25,114, 2%* 22,611, 5F** 11.1+1.9%* 10. 6+1. 5%
" dernethyrine (100) (322) (369) (332) (163) (159)
Aminopyrinet 17.1+£2:2° 38,945, gkrk 26,23, TFF* 23,143, 1%+ 25, 343; 5%* 21,811, 9%*
demethylase (100) (228) (153) (135) (148 (128)
Ethylisocyanidef 0.580. 09 0. 4340, 03** 1.1640.08%%* - 1,080, 17%%* 0.5140.03 0.49:+0.05
difference 100> 74 (200) (186) (88) (85)
spectrum .
Experiment 2,
Control PCP-AG PCP-AT TCP-AIL TriCP TCN PCNB
Microsomal} 19.1+2.6 31,242, ks 30,741, 7H%* 23,942, 8% 20.6+3.0 23.3£3.1 23.8+4.5
Protein (100) (163) (161) (125) (108) (122) (125)
Cytochromegf 0.61+0.05 0. 810, 09%* 1. 260, 0%+ 0.73+0.07 0.650. 06 0.67+0.05 1. 150, 3%k
P-450 (100) (133) . (207) (120) (107) (110) (189)
Cytochromef# 0.31+0.04 0. 5640, 06**+* 0. 53:£0. 04 0,350, 02 0.3420. 07 0.3740.04 0. 5110, Q4+
bs (100) 181 a7 (113) (110) (119 (165)
p-Nitroanisolef 7.1+£2.2 12,443, 2% 21: 51 1. Qi 9.8+5.6 9.0+1.9 10,010, 5% 26. 343, ik
demethylase (100)- Q75) (303 -(138) (127D (141) (370)
Aminopyrinet 32.5+9.1 39.4+10.7 41.0+1.5 39.7+5.6 36.0+10.0 40.1+3.5 78,046, gr*x
demethylase (100) zn (126) 122 @1in) (123) (240)
Ethylisocyanidef 0.54+0. 03 0.54+0. 05 1.18£0. 06%** 0.52£0.07 0.55+0.05 0.53+0.05 0. 59+0. 09
difference (100 (100) 219) (96) (102) (98) (109)
spectrum

Each value represents the mean+SD from four or five rats. Significantly different from control * P<0.05, ** P<0.01, *** P<0.001.

“# g of microsomal protein/g of liver; ## nmoles/mg of microsoial protein;  nmoles of formed metabolite/mg of microsomal protein/10 min;
I 455nm/430nm peak ratio, Numbers in parentheses are per cent of control.

¥ X

66T ‘Z-0¢ W &H 4 ¥
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and Other Chlorinated Aromatics

Table 3. Serum Biochemical Values in Female Rats on Oral Administration of Chlorinated Phenols

. Experiment 1. . '

TCP-AI

TCP-K

Control PCP-E PCP-T PCP-K
TP (g/dD) 6.4+0.1 5. 440, 1R "6.4+0.2 6.440.3 5.940, 3* 6.2+0. 1%
GLU (mg/dD) 17i_i4 148424 151 7% 147 £ 7% 16612 17748
UN (mg/dD) 19,6+2.0 30,016, 2% 19.43:2.5 19.344.7 21.7+1.2 21.8+4.1
GPT (KU/dD 26.8+1.3 47.8+0, 0F** - 80. 019, 1¥+* 84, 2420, 5¥¥* 28.841.5 39,943, 6*+*
ALP (KA-U/dD 31.6+9.3 58.0+27.9 47.4¢13._1 48,446, 9%* 50.0514,4* 38.8+7.2
CHO - (mg/dl) 80.0+4.6 61.2+6, 4%+ 157. 2413, 5¥** k150..2:!:19. Q% 69. 9+ 3. 9%* 88.4+9.7
ChE (4pH) 0.39+0.10 0.24+0. 05* 0.34+0.05 0.39£0.09 0.41£0.07 0.37+£0. 07
GOT (KU/dD 10610 119425 145+ 23%* 150 £21%% 123+11% 125 4 3%*

Experiment 2.

Control ~ PCP-AG PCP-AT TCP-AIT’ TriCP “TCN "~ PCNB
TP (g/dD) 6.410.4 i 5.'9i,o.2* 6.4%+0.3 6.7+0.3 6.7+0.6 6.2£0.2 6.7+0.2
GLU. (mg/dD) 16947 162417 146+ 5%+ 165412 177415 16948 167116
UN- (mg/dD 25.3+3.8 : 24.4&4.7 22.343.8 22.443.9 T22.442.4 21.6£1.6 21.5+2.3
GPT ,(KU}dZ) 36.545.8 68. 016, 2% 84.2:422. 2%* 34-'0i.4- 2 35.8+4.0 33.0+4.3 17.84:2.8%*
A’LP (KA-U/dD) 37.8+12.4 49.8+12.5 42.8+10.4 48.4+12.7 81.8+32. 6% 38.8+18.4 25.5+3.8
CHO (mg/dD) 85.345.8 '97.2+ 8. 1* 192. 023, 7%+ 79.0+13.1 86.8+6.8 - 94.6£5.6% - 105. 8+ 11, 4%
ChE (4pH) 0.38+0.06 0.27£0. 05* 0.3140.07 0.45%0. 08 0. 49ii). 12 0.4740.07 0. 550, 09*
GOT (KU/dl) 129412 187413 158 £9*%* 119+13 131+14 128+3 122413

661 ‘208 “H'd ‘quT Sy 3 0KyoL "oy ‘uuy

Values are the mean+:SD. for 4 or 5 rats. Significantly different from control * P<(0.05, **P<0.01, *** P<0.001.
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Relationship between Various Biochemical Parameters Markedly Changed by

the Administration of Polychlorinated Aromatics

Except Enzyme. activity ratio, values are expressed as %. of control.

Enzyme activity ratic means % increase of p-nitroanisole demethylase activity
divided by that of aminopyrine demethylase activity.
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5y baskUTI RO 9, 000xg LHAE

ELB2-TEFAT I/ TLA L ORBFEMAL
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K A B

Effects of Drug-Metabolizing Enzyme Inducers on the Mutagenic Activation of

2~ Acetylamlnofluorene by the Rat and Mouse Liver 9,000 x g Supernatant Fractlons

AKIE KOJIMA* and KOGO HIRAGA*

Keywords : Z2RZF B #: mutagenicity, 2~7*lz?'-/1/7 J 7N v v 2-acetylaminofluorene, 3~x2F 123 v A
© v v 3-methylcholanthreéne, 7 = / 34 & R = phenobarbital, # ﬁg{ k¥ 7 = = ~ L polychlorinated blphenyl

% w b rat, = A mouse

m -

&
B vPETHEIvv(a)¥ f/y, 775 rEvY
&,%7%%»75/7»¢VV(AAD 75 L DER
PR, REEEIESRhS LIk - THD TR
B DREA7F Y T REBERERERBICIE,
DR 3 7 v v — A HE(S 9 HEDWT X 5 \EHERL
BRI ARLRTWS, B, TOS IRBTRESIE
RN LU CERERERBPCAVLTHS, LL, $7
v v — ASEOBEERY, YR, B, dE B,
FBRALEC L o TEST D, o, A7V —=V
X VBLICS 9B AR, 0L ik
DWTh » LRI il bz, &E, bh
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JApEE—~L (PB), FAFNa2F5VvAVVYMC),
RVBEHE 7 ==~ (PCB) CUE LT » +BIV
=T ADFRETS R~ 9,000xg (S 9) HE%E B
T, Salmonella typhimurium TA98 i35 AAF
DEREREL T HERY T, =V AR, MC
X o CEREFEN B 5 C57TBL/6N Rk L UFFEM
= Bbicl DBA/2N o 2 EORM Y FEH L.
ERMHEL LUHE
1. BB
By, Wistar-JCL %% » », CB57BL/6N Crj Rk
Xt DBA/2N Crj =¥ AFhFh 5 BAYDOHY FH
L. F v MEATF VY VABEEDARy —O T, vV AL
EEwAhiz7 A i 8r—~OTHEL, ThEfh, X
ToBERSE (AR v7H, CE-2) ¥HARE
M i,

2. EPRBBEROFE

.PB, MC, PCB iz X 2 RYRBBEROFTE LT - 7.
7/rLomf@PB&MC%H%L&##%%%%%
FLTTok. .

QP B#S ! ﬁmLPB(*Eﬂ%%)kOL/ﬁm
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A NEW (7 v b 10mg/ml, =2 & Smg/ml) %#@E -
lkg Hich 20mg DFE&TL AR, HEENCERRS
L, BHFBREHEM L.

®PCB #4& : PCB (== vy v b,
1254) D =~ v i 4 VBK (200mg/ml) #&E lkg »
7ob 500mg DE&THEENC—EHRSL, 5 HEBFE
L.

3. HARESR—FO 89 5HE, SI-Mix OFE!
RAED DFECH - THRE LK,

4., RAERMERER

Salmonella typhimurium TA9I % F\~T Ames
BLEDDHEE T VA Vo= a VEMLIRIEY D
TR - TfTote., T VA VE o 3 ViE204H
L Lz, AAF 1xv 251 ALEEy 4 F (DMSO, Fi
FEAIRBD) B L. ERERE 7 v - 3Ro0FY
BHRae=—HTRLE. SIHEREM LLBED
TABOHRER = »=—FX7 v— B b FHIBT
Dot

Aroclor

% 7
FEYRYWHELFTE L5y  OFFDS 945EY A
W, 0.5ml o S9-Mix frop SO HEEE RS L2 T AAF
QOpg/7 v~ 1) ODEARERELILELERY Fig 1
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* Tokyo Metropolitan Research Laboratory of Public Health
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Shinjuku-ku, Tokyo, 160 Japan
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excreted as a Function of Days of Exposure
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SDS-PAGE pattern of rat urine
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Fig. 6.

Protein pattern in urine as a function of 48 days after onset

of the experiment. 1-5 (control), 6-10 (Cadmium treated)

Molecular weight proteins showed both side of the pattern:

from top to bottom:E. coli core protein (150K) Phosphorylase a(100K)
BSA (68K) and Trypsin inhibitor (22K) k
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Relation of EP:formation with the Inhibition Rate
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Effects of Vanadate on Adenylate Cyclase in Rat Brain

ATSUKO NAKAGAWA* and TOSHIKO NAKAO*
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Studies on Prolongation of Viability of Stored Blood
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BRERHOERDOAXTH S EELBIRD, faTHL
WEHFERORBIEET A TN S,

B fiv5 ACD B ORFEMEL 4 CORE -

REEC2LHM LD DR TV, Zhik s ORI il
BEANTOG BN HTH S, BRLIX ACD REFM
BT7F=vEd ) Y VEMLTRETS &, 8BH%ED
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EicfRlchTnb 2 &, MEEEES ACD REMICIE~R
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v, 17 Y VREBFRMROEE I COVTHH|ELT
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Detection of the Intestinal Alkalinephosphatase of Rat by the Fluorescent
' Antibody Techniques

MIEKO SASAKI*, TOSHIKO NAKAO* and KOGO HIRAGA*

Anti~rat intestinal alkalinephosphatase antiserum was prepared by the immunization- on rabbit with
this enzyme. Titer of the antiserum was assayed in vifro by the precipitation reaction using glass
capillary tubes and by the agar gel plate Ouchterlony method. The precipitation titer of this antiserum
was X16 and x32 of its IgG fraction, but antigen-antibody complex (the mixture of rat alkaline
phosphatase and antiserum IgG) reacted very well to the anti-rabbit IgG goat serum, assayed by -
the Ouchterlony method. _

Rat intestinal alkalinephosphatase could be detected by the indirect immunofluorescent technique,
using this anti-rat rabbit antiserum as the primary antibody and FITC-labeled anti-rabbit IgG goat
serum as the secondary antibody, This primary serum was regarded roughly as a histospecific

antibody to the rat intestinal enzyme. The distinct conclusion concerning about the histospecificity

of this antiserum would be brought by further experiments.

Keywords : immunofluorescent technique, intestinal alkalinephophatase, histospecificity
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Osmotlc Fraglhtles of Perinatal Rats Red ‘Blood Cells Measured by le Planet
Centrifuge (CPC) Method :

HISATSUGU ICHIKAWA'* HIROYOSHI KOBAYASHI* and TOSHIKO NAKAO* o

Keywords CPC, TRtk red blood cells membrane, Eﬂiﬁﬂ7 v }‘ permatal rats
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Osmotic Fragility of Rat Red Blood Cells at 18-Day

from the left tho right : 170 or 280-30 mOsM NaCl

Osmotic Fragility of Rat Red Blood Cells at 19-21-Day
Gestation and Newborn (22-Day Gestation) by CPC Method
from the left to the right : 280-30 mOsM NaCl

Fig. 1.

Gestation by CPC Method

(M) : male, (F) : female
Fig. 2.

(M) : male, (F) : female
Fig, 3.

Osmotic Fragility‘ of Rat Red Blood Cells at 19-21-Day
Gestation and Newborn (22.-Day Gestation) by CPC Method
from the left to the right : 170-30 mOsM NaCl

(M) : male, (F) : female
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“ Table 1. Body Weight, Liver Absolute and
) Relative Weight of Rats in Inhalation

Experiment
N(E. Bqd};;' Liver weight
: t
Group rgts wele Absolute Relative®
g g g

Control 10 ' 330+17 11.054+0.69 = 3.34+0.19
Cr-L 10 321122 10.09+0.89*% 3.1440.12*
Cr-H 10 311:£17* 9,49%0.87*F 38,0440, 12%*

Values in table are presented as mean 4+ SD.
a), g/100g Body weight. Statistical significance,
*P<0. 05, **P<0.01
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