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Twenty-eight-day Repeat Dose Oral Toxicity Test of 1,3-Bis(aminomethyl)benzene in Rats
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Significantly different from control group(* :p<0.05, **:p<0.01)
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After recovery period

Hematology in male rats after the oral administration of 1,3-bis(aminomethyDbenzene for 28 days and a recovery period

for 14 days
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_Table3  Blood chemistry in male rats after the oral administration of 1,3-bis(aminomethyl)benzene for 28 days and a recovery

period for 14 days

After adminisiration period Afler recovery period
Dose lovel{mg/kg) ¢ 13 ’ 40 150 G0 0 G600
No. of animals [ & [ [ 6 5 5
GOT{ILA) 62t 13 65 & 6 62 L 8§ 51 = s 87 * 13 61 £ 5 60 i 7
GPT{IUA) 2 %6 33+ 8 32 £ 4 2% + 3 2 * 8 35 3 32 + 4
T-GTR(IUA) 0.14 £ 014 035 % 018 045 + 0.52 051 * 065 042 L 0.53 046 = 034 019 * 0.1}
ALPJU} 339 £ 75 372 £ 56 412 * 65 02 + 9w 27 + 3 R - o x| 345 + 3%
T.protein(g/dl} 606 ::0.10 6.11 X .18 598 & 0.12 600 £ 024 574 £ 016* 636 & 019 630 L 0.05
Albumin{gfdl) 295 =010 291 & 017 299 £ 0.17 300 % 020 290 = 0.14 302 + 013 310 1 007
AfG ratio 095 £ 007 091 & 011 1.00 £ 0.10 100 % 007 103 % 0.12 091 & 0.03 097 & 004"
T.cholesterol{mg/dl} ’ 02 +24 5 % 8 68 I 10 82 T I8 79 L+ 14 30 + 4 © 98 & T
Triglyceride(mgfdl) 90 + 30 67 £ 24 103 % 59 98 & 41 64 + 19 29 + 19 75+ 2
Glucose{mg/dl) 143 £ 6 37 £ 20 146 = 16 149 + [3. 2 £ 21 166 £ 14 I157 £ 13
T.bilirubin{rng/dr) 035 £002 034 £ 04@6 035 F 006 036 i+ 604 035 = 0.05 040 £ 0.05 041 * 003
Urea gitrogen(mg/fdl) - 14.0 & 2.0 146 + 1.4 142 % 1.3 173 &£ 14*+ 139 + 11 183 + 1.8 183 I 1.8
Creatinine(mg/dl) 053 £ 005 055 £ 004 053 006 056 * 00§ .54 £ 0.06 0.5 + 007 0.60 & 003
Ca(mg/dl) 10,3 = 04 103 £ ¢35 10.2 + 0.3 02+ 03 104 &£ 0.4 100 £ 0.2 100 = 03
1 phosphorus(mefdl} 7.6 + 0.5 T & 0t 735 £ 0.5 79 + 05§ 85 *+ 0.5 74 * 0.5 7.8 + 04
Na(mEqa) 140 + 1 141 + 1 40 £ 1 41 + | 140 = 1 141 £ 1 140 * 1
K(mEq/n 454 1022 448 * 012 440 £ .24 431 £ 014 435 + 016 456 + 031 470 £ 0.25
CltmFiqfl) : . 102 1 103 + | 103 £ 2 192 & | W03 £ 1 103 £ 1 101 £ 1=+

Vales are expressed as Mean 3 §.D.
Significantly different from control group (*:p<0,05 : **:p<0.01)

Table4  Blood chemistry in female rats after the oral administration of 1,3-bis(aminomethyl)benzene for 28 days and a recovery

period for 14 days

. Afier administration period Afler recovery period
Dese fovel{mg/icg) 0 5 40 150 500 0 600
No. of animals 6 L] <] [ 4 & 4
GOTQURy 63 £ 3 6 L7 6+ 7 &6 * 2 67 L+ 4 o7 56 * 4
GPT(IUN) : 0 +4 26 k5 285 28 + 7 3 k8 % =6 0 & 2
¥-GTP(IUM) ’ 035 £ 027 031 £ 029 043 £ 034 055 * 016 031 % 023 044 = 037 044 £ 030
ALP(UR) 223+48 WM 23 £ 78 26 k46 23 36 92 +29 181 & 17
T.protein(g/dl) 627 £ 025 644 &£ 023 626 £ 026 825 *.036 573 & 0.14 6.66 £ [.29 632 = 008
Albumin(g/dl) 334 £ 016 349 + 029 320 + 021 335 + 026 290 % 017 346 & 0.07 330 * 013+
AG ratio 1.4 2005 119+ 015 LI+ 008 116 & 013 103 * 0.09 1.08 £ 0.06 :10 £ 0.08
‘T.cholesterol{mg/dl} © 8 k20 87 £ 6 8 £ 7 v X 8 0 o+ 15 84 & 9 77+ 12
Triglyceridefmg/dl) 30 4 14 45 % 17 40 4 21 36 * 7 (L g 54 + 22 65 + 19
Glucase{mg/dl) 126 £ 9 134 £ 10 128 + 21 1ig = 14 103 £ I0- 127 £ 11 [28 + 11
T.bilirubin(mg/dly 0.30 £004 030 £ 001 027 £003 027 £ 005 025 £ 001 0.39 & 005 040 t 005
Urea nitrogen(mg/dl) 198 £32 169 £ 18 194 £ 3.3 9.6 X 2.1 {62 *+ 1.8 200 + 1.6 209 X 13
Creatintne{mg/dl) 059 £ 009 054 * 004 057 +£ 005 058 £ 003 052 £ 0.05 0.61 £ 004 0.61 & 004
Calmgfdl) 102 £ 03 102 £ 0.3 10.1 + 0.3 0.1 £ 0.2 10 4 61 102 +03 100 + 03
L phosphorus{mg/d1) ) 7.2 0.6 6.5 & 0.7 67 & 08 64 * 0.6 78 X 0.5 62 + 0.6 59 £ 0.6
Na(mEq/l) 149 L 1 140 4 -1 MG k£ O 40 x 1 139 % 1 140 & 13 £ 1
K(mEgl) - 431 £ 014 434 £ 021 436 + 025 427 £ 010 432 * 0.15 4.57 + 020 4.78 £ 0.07
Ci(mEqfl) 104 & 1 04 % 1 104 1 104 & 10+ 2 103 & ¢ 104 % 1
Vales are expressed as Mean 2 $.D.

Sigificantly different from control group (*:p<0.05 ; **:p<0.01)
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Table5  Absolute and relative _ofgan wcigh!_é in male rats after the oral administration of 1,3-bis(aminomethyl)benzene for 28
days and a recovery period for 14 days

R After adrmniciration period After recovery period

Dase level{mg/kg) [1] 15 40 JE 600 0 600

Na. of gnimals "6 [ & [} [ [ 5

Body weight(g) 335 & 17 328 + 14 336 + 13 335 & 22 285 T 15%* 400 + 22 377 k27

Absolute welght '

Brain(g) 198 £ Q.09 1595 £ 0.06 192 £ 007 L91 + 0.0% 193 = 007 201 + 010 194 X 008
Liver(g) 1000 £ 0.54 054 + 086 992 & 08¢ 1003 & 047 833 I 0d44%* 1163 *+ 099 1131 % 69
Kidneys(g) . 253 2026 251 £ 600 254 £ 001 249 X 008 33 T 024 279 £ 029 261 I 028
Adrenals{mg) 60.7 £ 10,6 522 & 9.9 591 £ 100 620 % 62 676 L. 9.6 56,9 + 9.9 60.6 £ 118
Testes(g) 299 £ 021 298 £0.16 28] 044 306 £ 023 291 I 020 3.15 £ 012 323 £ 026

Relative weight ‘
Brain(g%) 0.5 £ 6.03 0.60 £ 003 059 £ 003 057 * 0.0¢ 058 = 003*= 050 £003 052 £ 003
Liver(p%) 299 +£000 291 £ 018 3805 % 020 300 + 005 292 2 Q2 291 £ 011 300 3 OOl
Kidneys(z%) 076 £0.06 0.77 £0.02 078 £ 004 075 & 006 080 x 0.04 070 £ 00§ 069 1 004
Adrenals{mg?) 18,19 £ 3,52 1586 + 240 1823 * 344 1853 £ 201 2385 T 4.12¢ 14.27 + 2,72 1609 % 290
Testes| 089 £ 008 091 + 003 086 + 014 09I * 005 102 + 0.08 07% + 006 (8% £ 008

Values ate expressed as Mean s 5.0,
Significantly different from control group (*:p<0.05, **:p<0.01)

Y

Table &  Absolute and relative organ weights in female rats after the oral administration of 1,3-bis(aminomethyl)benzene for 28 -

days and a recovery period for 14 days )
After administration period After recovery period
Dose level(mg/ke) 0 15 40 150 600 Q 600
No. of animals [ 6 [ 6 4 [ _ 4
Body weight(g) 204 £ 14 200 £ 1§ 207 £ 20 212 * 16 ¥ & 17 226 *+ 15 215 & 8
Absolute weight . ' :
Brain(g) . .83 £ 0.05 183 4 0.05 1.8l + 0.07 1.82 + 0.0 1.76 £ 005 1.85 £ 0.04 182 + 0.03
Liver(g) 588 £ 059 6.08 & 0.60 579 & 0.79 600 + 057 - 608 % 0.1§ 6.13 £ 0.51 592 1 053
Kidneys(g} 163 £ 010 167 + 0.14 169 £ 0.26 163 L+ .08 172 £ 0.26 65 £ 017 [.6¢ = 0.07
Adrenals(rog) 6L.3 :‘: 7.0 66 X 6.5 689 *+ 9.4 702 X 1.1 310 + 150° 657 £ 0.9 643 Xk 63
Ovaries{mg) 81.5 £ 125 779 % 147 87.8 & 121 856 & 110 887 % 215 822 + 153 69.9 = 8.1
Relative weight . :
Brain(g%) 090 £+ 0.06 0.88 % 0.07 088 £ 0.09 86 + 004 089 L 0.09 0.82 X 0.05 0.85 + 002
Liver(g%} 283 £ QI3 291 % 0.18 2.80 £ 0.13 282 + 0.08 3.09 & 020 2.71 & 6.07 275 & 020
Kidneys(g%) 080 £ 0.08 080 £ 0.04 0.8 X 0.05 037 * 005 087 * o011 073 & 0.04 075 £+ 0.
Adrenals(mg%) 30,13 £ 339 3005 4+ 295 3340 X 365 3336 & 568 4102 =+ 7.62%¢ 2054 k 493 2993 * 3.08
Ovaries(mg) 400 =+ 5.3 371 £ 5.1 az4 + 3.3 403 + 4. 452 + 12.8 364 + 1.1 326 + a4

Values are expressed as Mean®5.D.
Significantly different from control group {*+p<0.05, **:p<0.01)
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1AEX(FISAFIIRVEY

Table 7 - Incidence of histopathological findings in male rats after the urai administration of 1,3- bls(anunomethyl)benzene for 28
days and a recovery period for 14 days :

Alfter administration pertod After recov iod
Organ : Findings Dose level (mg/kg) [i] 10 40 130 &0
No. of animals 6 [ [ ] (1) 6 5
Hearl : Myocardia lbrosis F 2 - - - ()] - -
Leng : Congestion and edema + - - - - ~{1) - -
Liver : Congestion + B - - - o) - -
Stomach : ’
Mucosal necrosis in aon-glandular portion + 0 Q 0 ¢ 1) 0 0
Ulceration in non-glandular pomon +H+i+ 0 0 0 0 6(0) 1} 2
Acathosis with hyperkeratosis in non-glandular pomon + 0 0 0 0 o 0 1
+ O 1] o Q &(0) 0 4
Stibmyeosal inflammation in non-glandular portion + 0 0 0 0 6(0) 0 0
" Submucosal fibrosis in hon-glandutar portion ++ O 0 0 [} Le{1) 0 5
Erosionfulceration in glandular portion +++ 0 0 Q [N 1{1) 0 0
Submucasal inflammation in glandular portion + 0 a g o] o1} ] Y
Spleen : Atrophy + 0 - - - o) - -
Kidney: ’ ’
Congestion . + 0 - - - o) - -
Focal tubular basophilic change + 2 - - - 3(0) - -
Focat tubular dilatation with hyzline casts + 2 - - - 0(0) - -
Eosinophilic bodies in proximal tbule + 1 - - - 0(0} - -
Adrenal :
Congestion + 0 Q 0 1] 01} 0 0
Cortical cefl vactolization + 0 Q 0 0 1{0) 0 0
Bone maow : Increased grannlopiesis + 0 4] 0 '] 4(0) ] 0

+: SHEht ; +F. Moderats; ++Marked: ~ : ot cxanined
* . Antrmal supposed to be kiiled afier a recovery period was found dead during the administration period
No abnormalities detected in the thymus and intesting frorn animals of conire] and 60G mgfk,g groups,

Table 8  Incidence of histopathological findings in male rais afier the gral adrmmstmnon of 1,3 b:s(arnmomethyl)bcnzcne for 28
days and a recovery period for 14 days

Afier agministralion peried After recovery period
Organ ; Findings - Dose level (mg/kg) [1] 0 40 T30 [ 1] [
: No. of animals 6 6 [ ] 4(4y* [ 4
Thymus ; Alroply +—++ O 1] -G o4 - -
Liver : Congestion . + 0 - - - 09 - -
RepatoceHutar fatty change + 1 - - - 10 - -
Hepaiocellular atrophy + 0 - - - o) - -
Stomach : |
Uleeration in non-glandular portion . +—t++ 0 o0 0 o A3 Q0 ¢}
Acathosis with hyperd is in non-glzndutar portion + 0 1] a 0 [£13] o 3
++ [ ] Q 0 4 1} i
Submucosal inflammation in non-glandular postion +++ O ] ] Lv] 403) ] i
Submucoszl fibrosis in non-glandular poriion +++ 0 0 0o 0 o{0) [} 3
Mucosal necrosis in non-glandular and glandular portions +++ 0 0 1} a o1} o 0
Erosion in glandular portion -+t O 0 0 1] 1(3) 0 0
Iniestine : .
Epithelial vacuolization of deodenal mucosa + 0 - - - o) - -
Hypermia of cecal mucosa + 0 - - o1) - -
Spleen : Atophy +++ 0 - - - 4) -
Kidney :
Congestien 0 - - - 03y - -
Focal mbular basaphilic change + 3 - - - 20) - -
Distal tubular difatation + 0 - - - 0(2) -
Adrenal: :
Congestion + 0 [}] [¢] 0 A2) 0 0
Cortical ¢ell degeneration and necrosis =+ 0 0 0 0 o) 0 0
Cortical cell vacuolization + 4 o 0 0 1(0) i) 0
Hyperirophy of zone fasciculata + 0 1] 1] Q (1) 1] 1}
_Bone marrow : Increased granulopiesis + 0O 0 5] 0 2(2) 0 0

+ S].lght ++: Moderate ; +++: Marked 1 - : Not examined

* | Two animals supposed to be killed after the adminisiration period and iwo afier 2 recovery period were found dead or
killed in extremis during the administration

No abnarmalities detected in the heart from animals of control and 600 mg/kg groups.
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