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Fig. 24. The rate of body weight increase
in female mice,

6) MAEMEER

Table 2 iRmek, HmekEk, meaER, Ht HO
HHEORBEDA R U, 7R« HMBRBUTFEAEDS
HYEDHADT, TTIE CHfd) OEHfE% 100 &
UT, HBVLHEOHENEZRDIZ, v Tk E
QIEHIMET AEEI 2N DEEDNS. v X
DEER, SON, VETRIECESZL, L
VEOT L%, BFELIZLDR 1HIDATHZDT,
X 24 T MR E LB 5 AAT 2DIXEHTDH
205, Dl b 1, IH, ZhEEMEBROVNEE
b, EREYOREE BN AN L 5 Th
5. ROBEL LT EREDY 3BT NE S
TH 5, VHOAPLPLETOEAZARTNS. L
» URBERIICA TRMERE, ZhicmEzkER, Ht F
THUTIX, HEB2PELZTALNEDEELONAS.

7 v PHEMERBUE, SRICHNTRER O WD
U, ELIZRDOEDI»KEEHAIZAR TS, Hil
R (Table 3. MEBIERIZBAIC I > TEL
{E2BDT, 2FIOMRRZHRRTNETH 50, ¥
KIBITS BOTEHEDAHIICEEDT) TiE, Vv
INIRDIEA U, BFHERDS NS B 2 TRL T B
A%, CHUIMRRET L AREMOERTH- T, &K
PIT L 53 DTV ERDbN 3. FIHMBREDR
Lh, BHORBEEGFIRE TR, & JITREIRE
HENZNDT, OB L T THRINFDOWAT
HY, KUNT X DR EINTET R0,

T YATIET v PRI 3L 5 LRDOEIE -
Thud, VEHOL1HEENE LT, Vit OVEH
12 HABERD LT 505, VERITHEne2RL
Tish, Vo BROBAER S D 507, R
HEIZ AT TR EDENA LS.

7) MFSTHER

Table 4125 v b, v ARBOLHHEEZRLIC.
< 1 AT HrROMMTRENE LN DT, A/G
& ChE fEHEIX, 7 v hOAITDOWTERLT:.

I bMEED A/G Hix, 8, ROIHEHO Zh%
100 2 urcia, 1, W, NV, VEOHENHIZ, 2h
FZh 6 ¢ 92.6, 97.8, 91.9, 93.3, @ T 95.1,
100.6, 99.2, 91.8 Thbh, LOIBRHNT,
TN PRETL T 25, EPBEEEIRETLTS
59, L ICEYD HEE BbE 3 ETERVWAL
V.

RFE-N I EHEREEED I b, EEROMRE, B
K, 3y y, EEERM, ERARLEICHKHEE
DHEDLNZBDTHBHY, D& 5 EER2ED
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Table 2. Some blood values in animals sacrificed in thirteen weeks after the test.
& Number; Erythrocyte ! Leukocyte . Hematocrit
Animal % Sex| of count count Hexglgc;%ll(;bm value
G animals (109 (102 (%)
I ) 19 806+141% 100%* 614 24% 100** | 12. 6-+0. 85% 100%* 43,2+ 2.45* 100**
] 20 7494 58 100 . 70+ 25 100 11.740.75 100 38.6+2.73 100
I r 20 775+127 96.2 56+ 17 91.8 | 12.34+0.57 97.6| 41.9+2.17 97.0
2 20 7924 99 105.7 654+ 23 92.9 | 11.340.83 96.6| 38.3+2.58 99.9
Rat Il 3 20 8924101 110.7 63+ 14 103.3 | 12.51+0.40 99.2| 43.4+1.36 100.5
a Q 19 801+ 87 106.9 53+ 20 75.7 | 11.3%0.27 96.6| 39.9+1.95 103.4
v r 19 811+106 100.6 554+ 15 90.2 | 12.04£0.59 95.2| 42.0+1.63 97.2
2 19 7344+ 95 98.0 494 16 70.0 | 10.94+0.45 93.238.4+1.81 99.5
v ) 19 882+ 44 109.6 56+ 15 91.8 | 11.74+0.57 92.9| 41.6+2.04 96.3
Q 19 794+106 106.0 544+ 5 77.1110.84+0.78 92.3{ 38.5+3.58 99.7
I 3 17 8024129 100 81+ 28 100 10,0+2.54 100 35.545.91 100
@ 20 875+128 100 108+ 23 100 10.9+1.83 100 38.444.12 100
no|s 849+188 105.9 | 80+ 32 98.8 9.7+2.13 97.0 36.6+5.26 103.1
o} 20 861+148 98.4 , 1004 33 92.6 11.4+1.68 104.6| 37.3+4.68 97.1
11 r 15 8294158 103.4 84+ 66 103.7 | 10.3+1.56 103.0] 36.6+2.05 103.1
Mouse i} 20 855+174 97.7 92+ 42 85.2 | 10.8+1.83 99.1} 37.5+5. 18 97.7
v o 4 8094140 100.9 754+ 42 92.6 1 10.0+1.09 100.0] 36.04+2.05 101.4
[} 20 8284154 94.6 64+ 23 59.3 | 10.54+1.68 96.3] 36.3+4.63 94.5
v Y 1 663 82.7 12 14.8 1 10.3 103. 0] 28.3 79.7
Q 16 826+120 94.4 1184+ 95 109.3 9.84+1.76 89.9 35.5+5.46 92.4
VI ) 13 9404208 117.2 76+ 19 93.8 ! 11.241.41 112.0| 35.7+6.49 100.6
Q 20 9004226 102.9 84+ 20 77. 8 ‘ 12.34+1.27 112.8| 37.4+2.92 97.4
* Mean and standard deviation.
** Relative ratio to Gruop 1.
Table 3. Differential leukocyte count in percentage in animals sacrificed in
thirteen weeks after the test,
Number! ’ } |
Animal | Group |Sex of  Basophil ’ Eosinophil Neutrophil | Lymphocyte | Monocyte
animals | | i | o _
1 3 20 | 0.0 ©0.7940.97 | 13.00+ 7.10 | 84.80+ 7.19 1.37+1.21
Q 20 0.034+0.11 1.71+1.82 10. 88+ 5.50 85.74+ 6.71 i l.64+1.24
I ry 18 0.0 ' 1.86+1.88 15.25+ 5.91 " 81.03+ 5.89 1.47+1.11
Q 19 0.0 ‘ 1.5942.11 13.22+ 6.74 | 84.03+ 6.86 1.15+0. 80
Rat I ) 20 0.0 j 1.38+1. 61 16.16+ 5.54 | 81.36+ 5.35 . 1.11+1.16
°} 19 0.0 ©1.59+1. 49 14.61+ 8.20 | 82.994+ 8.33 | 0.81+0.62
v ) 19 0.0 1.6211.75 25.73+ 9.20 | 71.63+ 0.08 1.03+1.01
Q 19 | 0.0 1.2041.20 21.08+11.47 | 76. 03+ 8.35 1. 69+1. 43
Vv 3 18 1 0.0 1.02+1. 58 36.79+14.24 | 60.46+12.84 1.46+1. 34
Q 16 : 0.0 1.714+2.07 27.82+14.01 | 68.82+14.80 1. 65+1. 63
|
I S 17 0.0 ‘ 1.35+0.93 14.17+ 8.86 | 82.65+ 9.39 1.84+41.26
2 19 0.0 ©0.95+0.97 | 8.76% 4.09 | 89.24+ 4.73 | 1.1140.94
I ry 14 0.0 | 1.36+0.97 12.97+ 9.11 | 84.38+ 9.96 1.2940. 88
e} 20 0.0 . 0.68+0. 73 6.21+ 3.84 | 92.26+ 4.28 0.86+0.75
T s 12 0.0 | 1.1341.69 | 23.67422.24 | 73.75422.62 | 1.46+1.26
Mouse e 19 0.0 | 0.66+0. 58 10.16+ 5.07 : 88.14+ 5.22 1. 04+0. 96
v ) 4 0.0 ' 1.73+0. 84 24,.90-+13.60 : 71.90+14.10 1. 50+0. 36
i 2 20 0.0 - 1.00+40. 84 11.04+ 5.57 ' 86.55+ 6.14 1 1.42+0,91
\ ) 1 0.0 L2.70 68. 90 - 23.00 15,40
2 12 0.0 ‘ 0.8941.65 14.58+11.75 ;‘ 83. 63-+11. 61 ‘ 0.9240.73
VI ) 9 0.0 1.60+0. 78 17.70+ 7.46 80.20+ 6.80 ! 0.40+0. 67
L | 12 0.0240. 14 ‘ 2.00+1.22 9.50+ 6.08 | 87.30+ 5.50 i 1.2041.23
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Table 4. Some plasma analyses in animals sacrificed in thirteen weeks after the test.

B - Rat - Mouse

[723] T el - 1

2 | 8 !

=8 [=Y

=k E
£ S . [ . 2 |
3% Albumin- Urea ! ‘ Cholin- Urea |
Gm“s globulin nitrogen GOT#* | GPT** esterase |Q| nitrogen . GOT** |GPT**

£ ratio (mg/dD) J | GpHY || (mgrdD |

2| } 2

= | | g

3. ! 5

Z| | Z i
5 10} 1.35:40.49% 18.7+2.67 | 56.2-+26.6 | 41.2+20.9 | 0.06+0.04 | 8 29,6+ 6.31| 121+ 69 41413

9510’ 1.22+0.30 | 21.043.04 | 35.34+15.8 | 25.24+12.5 | 0.2340.06 |10 24.8+10. 55| 137+ 65 50+15
—|3 10/ 1.2540.35 | 17.441.75 | 77.3429.2 | 39.2+ 8.0 | 0.08+0.01 | 8 27. 8+ 4.49| 2154115 | 55+ 19
= 10} 1.16+0.37 | 19.5+2.62 | 43.7431.4 | 24.44+ 5.8 | 0.22+0,07 {10 23. 6+ 6.52 264+184 | 41417
=5 10i‘ 1.320.31 | 17.5+2.04 | 83.9426.7 | 38.94 8.0 | 0.0740.03 | 7 29.3+12.3 | 4184154 | 26410
=~ 1210 1.3040.36 | 19.1:+3.46 | 49.5+38.2 | 18.2+ 8.4 | 0.2040.07 110 27. 0+ 8.35 217+ 87 | 50+16
|8 10& 1.24+0.48 | 16.5+1.38 | 66.5+42.0 | 38.4+14.6 | 0. 08:+0.01 | 3| 18.3 | 2254177 | 20
~|Q110. 1.21+0.36 | 18.9:£3.66 | 45.4+24.6 | 21.1+14.6 | 0.21+0.06 (10| 23. 4=+ 3.01 158+144 | 48+11
3510, 1.26+0.42 | 16.2+2.63 | 79.3+28.2 | 39.9+11.9 | 0.08+0.02 | 1 ‘ 242 64

> Q110 1.12%0.52 | 21. 146, 05 | 46, 3+ 24. 4 26.7+15.4 | 0.1540.04 10| 28. 2+ 5.16] 263+147 | 59+ 4
. ! 10313i127q 65+ 31 | 12+ 6
> e | ; 10/ 28.74 3.01 49% 25 | 15% 4

* Mean and standard deviation
** Mizobe unit,

B AEEIZEY Sz,

fiF GOT, GPT (IFFEH, CIkEZE, KA,
BHER 2 & T /B2 RT &bl 55589, b D
BETYH FREOBHE L (Karmen BfLT 0~
50, 0~45), AFIDS v b, = 20OHEH, REH
A & THREZL L SI3VA RN, —SOBME L
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VS, HRZRBED SNLNENSTERB. T2
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B, BMBSOENERLBEDTHY, Sppm B
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R T SR 2T 2 & Thud, YRS
Tos WL b EEEZ RTENEBLLN 5.
GOT T2 TiZERHED 51 353, GPT Tiz#
» 507, 7z GOT/GPT »5 L0 LIFOL D4
Do E, ILITBRDL 5 HERDITRE
BHBIZAREDSNEDTHELE2ERT AL,
AEDPLMAD N 5 OBEEOEMEBECHET 513
DR %, e s ITHMTEA TRz DE
b s.

Z v @D ChE [FH:fEiZ, & & @ Tid @ OHVE

sy FRWEE S U NOIEREIRK~<SE 4pH HiH
MEL 8o T D —BANT S T3 BSOS B
{y RTRMTEDNEHNZRL TN B, WTFhH
BOEIBD SN, LIthH - Ty MTklT 3
ChE {E#E, I X AFHEEO BOI WD TR 4
HRPET AHBETH 503, AEM: ChE Ftizik
BEAEHERRITL TN RNEDEEZZ 2.

8) WEEE

Table 5 ITHIFOSREMBOER %, AEE DHEK
T/RULI.

Ty hTIXS, LY, BBERTHRELSEML
TV ABBILH, THD, WL T 2B IR
Ths. ZOMS TIIHEDN, VET, BUNET
HWin%emRL, ZOMOREIZE LITid- X b ULIEEH
ZIRL TN, QTRIIBDY, VB CHRICHA~
TRV, T8V LT DOTRTU L EYDT:
Y ERV A 2.

VO RTH, M, HROBMIMEA, RERORBAEN
(BDONEZBNT) 12, 70 FOBEE EETD
h, INLDEE D 2BERYIT L B8 E -bh
A, KBUZT o M E HEigh, HALESZRLTH
3. THRBRBROREPIRD S bbbk 5T, K
PO~ v ZRBUTHT 2 EP L ROMRELEL SN
A. 0BT o FOBVE &R T L T 3
s, BROFHEEBIIR T IROERESA LN LD
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Table 5. The weights of various organs of animals
1
Body weight & f
Animal |Sex|Group when killed Brain j Heart : Lung
® | |
I 294415 l 0.61040. 041 | 0.274+0. 007 0. 47240, 063
: II 316413 I 0.573+0. 041 ‘ 0.263+0. 010 0. 449+0. 037
r 111 304+16 0.58140.043 | 0.271+40. 020 0. 4334-0. 024
1A% 273+20 0. 656+ 0. 049 0.288+0. 033 0. 467 +0. 022
A" i 259+20 0. 688-+0. 051 0. 29140, 020 0. 44340, 035
Rat
1 196+ 9 0.881+0. 044 ; 0. 307+0. 026 | 0.534+40. 051
LR II 195+11 0. 85940, 062 : 0. 30840, 024 ‘ 0.537+0. 041
| I 192410 0.8824+0.074 |  0.29940.024 0.5180. 026
I \YA 183+11 0. 88940, 090 0.316+0. 020 0. 542+0. 073
A\ 157+ 7 1. 024+0. 049 0.3214+0.017 L 0.560+0. 036
{ I 35.2+4.36 1. 15640, 128 0.408+0. 048 ‘ 0.561+0. 088
; : 11 30.1+4.25 1. 304+40. 237 0.410+4+0. 035 i 0. 59540, 094
! 5 111 24.1+43.91 1. 64740, 298 0.437-+0.129 0. 979+0. 309
v 22.8+4.64 1.7144+0. 170 0. 452-+0. 057 0. 859+0. 268
Vv :
M VI 35.2+1.98 1. 225-+0. 044 0.47440.096 ,  0.6330.081
ouse | |
! ‘ I 29.4+43. 07 1.423+0. 124 0.40110. 045 1 0. 663+0. 095
I . 31.24+2.59 1. 388+0. 096 0. 391+0. 045 ‘ 0. 596+40. 087
o I | 28.9+42.35 1. 460+0. 120 0. 405+0. 052 l 0.655+0. 153
i oIV 27.6+3. 46 1. 460+0. 258 0. 38340, 054 t 0.658+40.114
v 24,743, 30 1. 5680, 251 0.39140,021 |  0.649+0.115
VI | 32.2+1.98 1. 406+0. 147 0. 441+0, 032 ) 0.68640.117

* The weight of organ is expressed as a ratio of organ-weight (g) to body-weight

(g) when killed. Values given are for mean and standard deviation,

T, INPEHOHETHS 5. ZOMBEHES, 2&

BRWPLTCOBY, v bTRELABML T 3
b, HAVREEINDTC, EYOFEEINHTL
BUNA TR,

MR ARYOBMBERD S A - & b BHMIN2E)
B, v 2AOBRITHT 26 DEVA LS.

9) REEGSIFRR

o b, vuRE Y, RBNEHBRFFRICK > TER
DEDH5ND b O EBNDEL, Ty bTIXTE
CRHR) THtiARSE (8 161D, PR &/NBOES (3
140D, MWEE (180 ppm) TS (8 16D, Tk
O (828D, <2 T IHTHE (61, ¢
1), MfifgE (81, 1), H/NEREZE: (1),
12 (20 ppm) THiz: (8 2), fhidif (¢ 1), B8
(60 ppm) TEHIM (8 1), Mk (52), KM
(8 1), V& (180 ppm) TS D HUNZHZE (2
1), B (1), VEE (540 ppm) Thiize (2 1),
Bt (@ 1), HMIES - 8t - =6 (R 1) OEE
Th-1z.

Table 6 37 v MCALNITIRETHS. T v T
BZEBASECHD R EAE LoD T, 2611380
B THOE O Td 5. $TH G T,
FE, MDOREHS, & HITED LN, BOWMTIHE

HDIQITHB L A SN, T QITDAERAWED 61
12035, IS OREIRWVTN S S L ORERA O
borEbhn 3. TBHTHIT 58 ORTHEY b ARk
Thh, FchF, MORESRBRIBDSNLZED
TERKBEEDN . LOIBIMADE DT, KB
HIDWRETHS 5. 1THL O, DKL SN
A LI 8D 5h, R HERIEED b O THEY
X ARE TR, Z20MI, NV, VECALGN S
WAL, I, TEIZED SN ARET, It #EY
ik 3EBbNARETIR LN, BET vy MTBIT 3
WL, BOMTRHEN, RE (¥04), HOKRE
TR, MEEEY o SRBELENZDESLD
ThBH, VTN EYICL 23 DTIE e, REM
BT A TASMOD S v MRS T8I, 1,620
ppm BHZIENTHIIEAERNEDEEALNS.

< v ARBI BEEE Table 7 (8), 8 () ®
EBHTHA. TTHRICA SN ARER, —RIEHR
EELNATI R I ALNE DT, FEDS
WYY ADRKITE BEDTHS 5. x5 DFE
RRAFETHISHLUE L, BERORFFETH DKL D
FKIRLIZHS, VEIQOEHELDIHIDS L, 246
MK (autolysis) 2388< Tid-> X hEF, 14
WA TRYEIC L 3 DTHDY, BOKREL RS
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sacrificed in thirteen weeks after the test*.

] ]

: . | Testis or
Liver Spleen Kidney Thymus Adrenal ovary
3.07340. 102 0. 18540, 003 0. 661 +0. 026 0.091+0. 024 0.014+0. 002 1 0. 94840, 051
3. 06440, 122 0.177+0.017 0.645+0. 031 0.100+£0.017 0.01440.005 : 0.897+0.028
3.09340.174 | 0.17340.010 0. 656 +0. 026 0. 082+0. 007 0.015+40. 003 0.9254-0, 048
3.245+0.242 | 0.17540.020 0.719+0.117 0.07240. 022 0.018+0. 002 1. 020£0. 081
3.384+40.172 0.16640.014 0.692+0. 033 0.078=+0. 007 0.017+0. 003 1. 042+0, 091
3. 36010. 146 | 0. 25610, 020 0.669+0.017 0.135+0.014 0. 026 +0. 002 0.046+0.014
3.37240. 178 ' 0,24440.022 0. 69240, 083 0.129+0.014 0.027+0.001 | 0.05540.009
3.246+0.252 ' 0.233-+0.013 0. 686+0. 038 0.136+0. 033 0.027+0. 001 0.05040. 014
3.282+0. 238 0.236+0. 020 0. 687+0. 037 0.133+0. 003 0. 030+0. 004 0.052+0.017
3.874+0.490 | 0.208+0.054 0.81140. 143 0. 105+0. 050 ‘ 0. 027 +0. 004 0.053+0. 011

LSS — s — ,!, S e — S — ——— — . .

5.451:+0,547 = 0.401+0. 171 1.56840.167 | 0.061-£0.017 0. 0280, 014 0.54440. 136
5.533+0.616 | 0.319+0.106 1.41740.165 | 0.074%0.035 0. 0300. 007 0.333+0. 187
5.424:+£0.500 = 0.445+0,223 1.31440.109 | 0.07740.017 0. 03440. 009 0.218+0. 068
6.409+0.125 | 0.325+0.091 1.29240.032 | 0.199+0.194 0.028+0. 014 0.300+0. 155
5.01040.511 0.39140. 134 1. 7180. 150 0.10240. 035 0. 03540. 004 0.524+0. 159
5. 660+ 0. 663 0.41840.125  1.220-+0. 143 0. 1630. 075 0.039:£0.009 . 0.05840. 020
5.53240.682 | 0.378+0.093 1.13540.046 | 0.150+0.078 | 0.040%+0.007 ' 0.048-0.014
5. 477+0. 592 0.39840. 036 1. 151 0. 095 0. 133+0. 032 0.03540.008 | 0.042:+0.017
5.41140. 655 0.397+0. 126 1.096+0. 113 0. 14340, 051 0.036+0.015 | 0.035+0.014
6. 6490, 157 0. 467 0. 153 1. 166+0.173 0.114+0. 071 0.03340,007 | 0.034%0. 002
4.995+0. 283 0.438+0. 195 1.291+0. 086 0. 15140, 057 0.049+0, 015 0. 099+0. 032
EAoNh 5. D55, FERDEL S DIiOFHIM (Plate 5),

[ 8 HEA2BIDNE, FFOREBRINRIZ A 54010 8
DT, =M= Y RCLBD SN BRETH 5.
2PNTH SN T EMORIE, HHKED L5, B
FORBUT T L ARETH 2 (Plate 2). &eh
FC3IFD 5L, 2B LN T, REREIITHE
TLTWBTENSAT, BRI 30D
BHTOERTHH, EyEIWMUREIBDN S, i
10k autolysis DB FERIIARHTH 1. T
BB, MOKRESAIRERETHD, BHAITH
BHED § OTHEYNT L BRETIZ 0.

W& S B, MiOKRERNBERETD 3.
KBNFAERIZ—FD Nematoda THbh, BOPMH
JafiEId BRYUEIC X ARG E B 5. BEOKER
2blic@ED oh, ¥tk DTHS (Plate 3,
4). SBRAPIETHOI I Dbz (260D, K,
KI¥OFEHMmM (160 T, 2#ht autolysis Dz
AHTHS. i, KROFKHMIEDCIZEDER
bha. MRIIBREEDLDTHS. QTITE QITHEK
T & % &b AREIED ST,

VEEF~ v 2 2 FIOKBIRZS, S icgyic
LB DTH A, BOMEMEBMIBLHTHY,
FFORE L FIRE, WL IZEBRTH 5. BHRIETH

BROFHBIMT, FEPIT X 22200 Ui O hEE
EEBLLND. BROBER BN DI, 1, BT
FEMEED SNIZORBBTH D, MEHED L D
THROREIREZAL LN S, LOBAILE itz
& ARENTHED S o1z

VS IZbTHTILDS, A 2E L5 b
U, TR0 L 5T, i UAEREY T
UTHREENEB2H L TN EELANETHS
9. FRUTK 2RI EE T, ¥tk 3 LM
50 Tdh 3 (Plate 1), BHFETOD 19 Bz, W3
VIR FETH 2 BRI KB L2129, autolysis
WERTH- 1205, 20T MOFEHM, FF>5 - ML,
MEkIEE, BB/ S8y shi. FER &b %
b DRMidFE ML, MOFH M (Prate 6) T, &
5% 1 BHARIED  OBBN T EiZ, Epick 34
PSR L EZ A SN A, BRICHT 2REOREL,
DI GICEEEICEY ST T X0, @ Tk
ROIfEEfIIEMC L 2 DL Bbh 355, 2D
DIREE R ) Bute, MO LDTHS 5.
BINEHDNEDORE S KE/NETH 505, & 141
ORI TFE, QEISTIT AHE & B O 4R
B UBRBHT D TO/REBSE OThid, e
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Table 6 Main histopathological changes in rats sacrificed in thirteen weeks after the test.
\ Nurr}ber 1 i N
) : o . ‘ . ra ot verage
Group | Sex | animals Tissue Findings Incidence grade
, |examined R
\ i Liver Congestion 2 ! +
5 5 Kidney | Hyaline droplets degeneration 1 +
‘ , Lung Peribronchitis 1 ++
‘ | ' Perivascular round cell infiltration ! 2 L+
]‘w,,h,, " - — i - . S - - S - ' e —
! ‘ ! Liver | Congestion 2 +
| ‘ ' Kidney | Urinary calculi ) 4 +
Lo | 5 ' Lung Hyaline droplets degeneration 3 1
‘ | | Peribronchitis 1 -
; ‘ Perivascular round cell infiltration 4 +-
! Liver Congestion | 2 +
| i Kidney @ Hyaline droplets degeneration | 1 H-
5 | 5 " Lung © Peribronchitis ‘ 1 H
‘ , Perivascular round cell infiltration | 1 +
1 ! ~Heart Necrosis ‘ 1 +
[ ! Liver ‘ Congestion 2 ‘ -
o 5 ' Kidney | Urinary calculi 4 ‘ +
! | . Hyaline droplets degeneration 3 -+
| . Lung L Perivascular cell infiltration 4 ‘ -+
- i —
| i
. Liver  Congestion ‘ 2 T
Kidney | Hyaline droplets degeneration | 1 +
s | 5 Lung Peribronchitis ‘; 1 4
: Perivascular round cell infiltration i 1 +
‘; Heart Necrosis ‘ 1
111 P ; L o
i i | :
" Liver . Congestion 2 :
0 5 | Kidney - Urinary calculi 3 .
1 Hyaline droplets degeneration 1 .
* Lung | Perivascular round cell infiltration 1 ‘ +
! [ Liver | Congestion | 3 ‘ -
3 5 Kidney | Hyaline droplets degeneraton | 2 -+
" Lung ¢ Perivascular round cell infiltration ! 2 +
v Liver  Congestion 2 +
° 5 Kidney : Urinary calculi 2
| Hyaline droplets degeneraton 2 ‘ +
: Lung | Perivascular round cell infiltration 4 ; b
i S — e e e+ i ‘
] | I Liver Congestion 1 1 +
r 5 i Kidney | Hyaline droplets degeneraton 2 ‘ -
i Heart Production of granulation 1 | 4
\' | Liver Congestion 1 3 .
Kidney | Urinary calculi 4 +
@ 5 ‘ Hyaline droplets degeneraton 2 +-
| Lung Peribronchitis 1 -
| Perivascular round cell infiltration 2 o

X235DEEAILNS.
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FETHRAEIICEMT A0, °* 922, Fv MIX
LTREBETLEILASHE 25N EIE, ¥
OO THESHZE A THAS. 180 ppm L ED= D 2
3T, AMBRBRO SO URTRRT T 20k, it
e, FFOFEHM 5 & T &Mk e LRt s
EILNBD, SDARALNIZTEICD T,
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Table 7. Main histopathological changes in male mice died in the course of the test and survived.

& ; Nug%ber ‘i ; § 500
. T o
© animals | Tissue Findings | _-§ o 5s
O [examined] gl <®
| | Liver Swelling of hepatic cell 5| 4+
—  Survival 10 Lung + Perivascular round cell inﬁltration} .
| ] i Peribronchial follicle swelling “ i
g ' Large intestine | Parasite 4 1 4
1 o | 1 i i
1 f - N |
' Liver Swelling of hepatic cell 2 +
i . ; | Lung i Perivascular round cell infiltration 3, +
Survival ! 5 ! Testis ' Interstitial cell proliferation
= | ' ] Necrosis of seminiferous epithelium} 5 H
i Spermacrasia
! Dea 3 Lung 1 Prulent pneumonia ' 2
i I | 1 1
‘ Liver Swelling of hepatic cell 3 ] A
Lung . Perivascular round cell infiltration 2 o
) Large intestine | Parasite 20 e
. Survival 4 Testis ' Interstitial cell proliferation '
. Necrosis of seminiferous epithelium} 4 ’-Hﬂvm
= - Spermacrasia C
Spleen ‘ Splenocytes proliferation D1 % -+
3 ‘ Lung 1' Pneumonia w 2
" Dead | 4 ; Hyperemia ! i
! i Cerebrum Hyperemia and hemorrhage 1
‘ Lvier . Swelling of hepatic cell 1]+
; Kidney . Interstitial nephritis . 10
Survival 2 Testis | Interstitial cell proliferation i
i Necrosis of seminiferous epithelium} 2 14
! Spermacrasia
2 Liver Abscess 1 +#
[ Kidney Abscess 1 +
Lung i Hyperemia and hemorrhage 4 e~
Dead 6 Cerebrum Hyperemia and hemorrhage 3 W
‘ Testis Disappearance of interstitial cells of Leydig | 4 -+
' Necrosis of seminiferous epithelium} 9 n
| i Spermacrasia !
‘ ' Lung - Pneumonia 1 ] H
Survival ) ' Testis Interstitial cell proliferation
j ; Necrosis of seminiferous epithelium} 1 1
| : . Spermacrasia |
> | Liver Congestion 3 +
; Lung Hyperemia and hemorrhage 7 | e~
Dead 7 | Cerebrum Hyperemia 6 4
| Testis Interstitial cell proliferation AR
; ! Spermacrasia } ; Lo
; | Liver Swelling of hepatic cell S5
f ‘ Nodular cell infiltration SN
! Kidney i Nep}llritis ‘ 21 +
- . . i Nephrosis 1 +
> | Survwalg 13 | Lung Perivascular round cell infiltration | 5 -+
f Swelling of bronchial lymph follicle 13 -+
! i Testis . Interstitial cell proliferation L2 +
i ‘ Necrosis of seminiferous epithelium 1 H

* The grade is not clear for a striking autolysis.

180 ppm Tidfifi, FFOIRE & ARHT HERUTIRED I, HEFECHERIERHL THOERPE -2 8 2
LN 505, BRIREVBERTHERE U THBUR AbHN 5. 540 ppm BT ST E A EFET LIS,



90 B K- AR X WHEBEZR - KEER

Table 8. Main histopathological changes in female mice sacrificed in thirteen
) weeks after the test.
Number ‘ ' !
Group ani?rflals | Tissue Findings |Incidence A;ggge
examined | ‘1 B |
' Liver | Swelling of hepatic cell ‘ 3 +
Nodular cell infiltration | 1 +
I 5 Kidney | Pyelitis 2 +
Lung Swelling of peribronchial lymph follicle 2 -k
Perivascular round cell infiltration 1 -+
Liver Swelling of hepatic cell 1 5 +
Fat infiltration 1 i H
11 5 Kidney | Pyelitis 2 +
Lung Swelling of peribronchial lymph follicle 4 +
Perivascular round cell infiltration 2 | +
< | Liver Swelling of hepatic cell 1 } +
I 5 i Nodular cell infiltration 3 i -+
Kidney | Nephrosis 2 i +
‘ Lung Perivascular round cell infiltration | 3 i +
! i Liver Swelling of hepatic cell 2 ' +
v 5 | Kidney | Nephrosis 1 +
i Lung Swelling of peribronchial lymph follicle 2 +
:‘ Perivascular round cell infiltration 2 i —
| ‘ Liver l Swelling of hepatic cell | 1 [ =+
‘ ‘ i Nodular cell infiltration 1 +
v | 4 | Lung Prulent pneumonia 1 4
Perivascular round cell infiltration 1 +
Swelling of peribronchial lymph follicle 1 | H
Ovary | Atrophy of ovum 3 o~
]1 Liver | Nodular cell infiltration 5 ‘ +
‘ ! Kidney | Nephritis 3 +
VI | 20 Lung ! Perivascular round cell infiltration 8 | +
;  Pneumonia 1 1 H
| Cancer 1 4
| Adrenal | Fat deposition 11 4+
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Summary

Rats and mice of both male and female were fed thirteen weeks on a diet mixed with N,

N-di (2-chloroethyl)-4-methyl-2, 6,-dinitroaniline,

The concentration of the drug in the diet

was 0 ppm to rats and mice in group I, 60 ppm to rats and 20 ppm to mice in group II, 180 and
60 ppm in group III, 540 and 180 ppm in group IV, and 1620 and 540 ppm in group V, respectively,
Besides these, as some striking effects were observed in male mice, the diet containing

5 ppm was given to mice in group VI,

1. In the course of the test, only one female died in group V in rats, and only three in
female mice in group V, but in male, three died in group II, five in group III, fifteen in group
IV, nineteen in group V, and seven in group VI, respectively.

2, While a dietary intake tended to be lower in groups of the higher drug concentration

in rats, this tendency was not found in mice,

3. Although a drinking-water-intake was significantly high, in group V, in the rat, it tended
to become less, in groups of the higher drug concentration, in the mouse,
4, Female rats showed a little less drug-intake than male ones, but a similar intake was

observed between male and female mice,

5. While the rate of body-weight-increase has been falling during the latter half of the
test in group IV, and in a comparatively early period in group V, in the rat, it fell in every
group, excepting females of group II and VI in the mice,
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8. No hematologic changes considered to be due to the effect of the drug, were recognized
in both animals, Changes caused by the drug were not found in plasma albumin-globulin ratio,
urea nitrogen, GOT, GPT, and in cholinesterase activities, either,

7. As to the organ-weights after the test, some organs showed lighter or heavier weights
in animals, fed on the diets containing the higher concentration of the drug than in control
ones, but the most characteristic and significant change was noted to be a reduction of testis-
weight in male mouse given the drug,

8. Main histopathologic changes in rats were liver-congestion, hyaline droplets-degeneration
of kidney, urinary calculi found in the female alone, lung-peribronchitis, -perivascular round-
cell-infiltration, and so on,

All of these changes, however, were not the ones caused by the drug.

In mice were found swelling of hepatic cells, pneumonia, lung-hyperemia and hemorrhage,
perivascular-round-cell-infiltration, peribronchial-follicle-swelling, testis-interstitial-tissue-pro-
duction, necrosis of seminiferous epithelium, spermacrasia, and others.

Of these changes, those found in testis are the most prominent ones caused by this drug.

In conclusion, toxicologically this drug is a very interesting compound which shows no
noteworthy toxicity to the rat and female mouse; but shows a fatal poisoning to the male
mouse even in a little dose. Judging from the effects of this drug on the rate of body-weight-
increase, changes of organ weights, histopathologic findings, and so forth, the concentration
of 540 ppm in diet to the rat and 180 ppm to female mouse may be regarded as a minimum
toxicological dose, On the other hand it is not always possible for us to decide that the con-
centration of 1620 ppm in diet to rat, or 540 ppm to female mouse is a sure toxicological dose.

This drug is, however, considered to be a compound which exhibits such a striking action
to the male mouse; especially, to the testis, that in the male mouse, even the concentration of
5 ppm in diet is not always to be concluded to be a maximum safty-dose, but that of 20 ppm
should be regarded as a sure toxicological dose.

Explanation of plates

Micrographs are from sections with hematoxylin and eosin except plate 4.

Plate 1. ‘Testis in the mouse in group V.

Plate 2. ‘Testis in the mouse in group II.

Plate 3. Testis in the mouse in group III,

Plate 4. Testis in the mouse in group IV, (Azan stain)

Plate 1 to 4 shows necrosis and dissolution of the germinal cell living in the seminiferous
tuble as well as proliferation of interstitial cells.

Plate 5. Hyperemia and edema of lung in mice died in the course of the test in group
1v.

Plate 6. Hyperemia of cerebrum in mice died in the course of the test in group V.






