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Single. Dose Oral Toxicity Test of Pentaerythritol tetra(2-ethylhexanoate) in Rats
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Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test
of Pentaerythritol tetra {(2-ethylhexanoate) by Oral Administration in Rats
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Fig. I Body weight changes of male and satellite female rats treated orally with pentaerythritol tetra
(2-ethylhexanoate) in combined repeated dose and reproductive/developmental toxicity screening test.
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Fig. 2  Body weight changes of female rats treated orally with pentaerythritol tetra(2-ethylhexanoate)
in combined repeated dose and reproductive/developmental toxicity screening test
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FEE T, 100 me/keiR S HO3F, 300 mg/keizs
BO1FCEREOBUEERSEIROON, 20353
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Fig.3 Food consumption of male and satellite female rats treated orally with pentaerythritol tetra
(2-ethylhexarnoate) in cornbined repeated dose and reprobuctive/developmental toxicity
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Fig. 4 Food consumption of female rats treated orally with pentéerythritol tetra(2-ethylhexaneate)
in combined repeated dose and reproductive/ devglopmental toxicity screening test
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Table1 Hematological examination in rats treated orally with pentaerythritol tetra(Z-ethythexanoate) in combmed
repeated- dose and reproductive/developmental toxicity screening test

] End of the administration period End of the recovery period
Dose (mg/kg) 0 100 300 1000 ¢ 1000
Male
MNumber of animals 5 5 5 5 5 5
RBC{x10'/gL) 768 = 48 82146 797 £41 809+38 808 437 819::30
Hemoglobin (g/dL) 14105 14909 142109 TI46£04 145405 14605
Hematocrit{%} 423411 43+24 428+28  437+18 435+16 435+16
MCV (L} 552+2.3 54009 83.7+13 541408 53.9+29 53,1+04
MCH{pg} 183+0.7 18104 178305 18104 18010 177£02
MCHC(g/dL} 33204 33504 331103 BAE06 334+02 334 +0.4
Platetet (310%/4L) 10494157 1066+33 111149 1062127 11124148 1143148
PT(sec) 160224 203+62 199444  208+19 175238 18.0%3.9
APTT (sec) 227421 237£20 238£20  247%11 - 225419 23416
WBC{X100/pL) 929247 T768+239 89.0+208 735+1l14 9434131  119.2%203
Differential lenkocyte counts (%) .
Neutrophil ) 1545 2114 18£8 1745 15£5 1142
Fosinophil 140 11 2+1 241 . 1+0 1+1
Basophil 00 0£0 0x0 040 0+0 0x0
Monocyte 41 51 7x5 3%1 542 441
Lymphocyte B1+7 73+4 412 786 79%5 84+2
Female .
Nurnber of animals 5 5 5 5. 5 5
RBC(X10Y/4L) 65136 . 728430 686 £ 26 666 = 64 750 + 44 74320
Hemoglobin (g/dL) 131407 14105 135%03 12908 142:£09 13804
Hematoerit (%) 389+20 422415 40508 383426 42.1%25 41515
MCV(fL) 85710  578£20 501418 5774322 56102 55.9 % 1.4
MCH{pg) 201202 194406 196507 194 +08 18802 18.7£05
MCHC (g/dL) . 36104 335402 332404 33605 33703 335+£03
Platelet (X10%/uL) 1243+168 1204%64 121477 1205%273 1022491 99.04+9.3
PT(sec) 12105 131405 13207 126405 11.9+03 117 =05
APTT (sec) 18306 192404 203+21 190£08 195+ 18 19.8£10
WEC (X100/4L) 81.9+101 995+218 0854236 1054+215 433196 5441165
Differential levkocyte counts (%)
Neutrophil 154 k4 2+5 1948 i3%5 16+5
Eosinophil 1£0 I+1 140 1£0 2x1 2+1
Basophil Q=0 0+0 00 00 - 00 0+0
Monocyte 7+2 10+5 52 62 3+1 5+3
Lymphocyte 76=8 69::8 72+4 7549 82+5 BT
Values represent mean £ S,D.
*<0.05 .
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Table 2 Biood chemical examination in rats treated orally with pentaerythritol tetra(2-ethylhexanoate} in combined
repeated dose and reproductive/developmental toxicity screeming test

End of the administration period End of the recovery period
Dose (mg/kg) .0 - 100 W 1000 0 1000
Male . .
Number of animals ‘ 5 ‘ 5 "5, 5 5 5
Total protein(g/dL) ' - B7+02 57403 . 56%02 56+03 61+02 6003
Albumin (g/dL) ' 37201, 36+02 35::02 3602 3840 3703
AlG - 177%038 L73E005  195+030 L8018 L72+015 1681018
BUN{mg/dL) 181 18+2 18+2 19::4 i1 16:+2
Creatinine (mg/dL) : 0701 0.7:£0.1 0701 0701 0701 . 07%0.1
Glucose{meg/dL) 198 +48 168+ 23 160+ 20 171 +10 18418 18017
Total cholesterol (mg/dL) ) 50+ 12 47+ 11 5047 - 44%5 55419 5012
Triglyceride (mg/dL) 0x£7 22+6 2213 - 24+12 39423 45423
ALP(U/L} 180+52 22034 170 £ 24 186 £ 62 165+3¢ | 15545
ALT{(U/L) T 30%4 MET 33+8 2046 276 . 2BES
AST{U/L) 7Lk6 68111 71+13 637 5945 59 10
+GTP(U/L) Z2&1 2+1 T£1 2+1 140 1+1
Total bilirubin {mg/dL) 003001 003002 004001 003002 002£00F 0011001
Tnorg. phos. (mg/dL) ’ B2+ 06 6808 6511 6306 61409 6.1+0.8
Ca(mg/aL) . 9301 9303 9.4+03 92102 92403 83+04
Na(mEq/L} 7 1468410 M70=+1L1 1458+ 12 1454405 1444409 143808
K{mEq/L} & 430035 460039 456+056 4541021 408£012 401+0M4
Cl{mEq/L) 1080+£12  1078+12  W073+17 106715 107406 107.0+14
Female
Number of animals 5 5 5 5 5 5
Total protein {g/dL) 6002 62+05 63203 6103 6203 6303
- Albuniin (g/dL} 40402 . 42402 40401, 39+0.1 40403 42303
A/G . 1934035  232£031 170+014 177EDHM 1893025 208018
BUN{mg/dL)} 144 %1 142 £l S 192 23 4 2*
Creatinine (mg/dL) 07401 06+01 ° 06£01 0.7%0.1 0.8:£0.1 0.8%0.1
Glucose(mg/dL) : 155+ 17 15929 U124 128 417 15319 17025
Total cholestercl (mg/dL) 58421 654 535 65210 625 26
Triglyceride (mg/dL) 34=17 4036 29412 2713 18+8 28412
ALP{U/L) ] ‘ 428 8764 95432 - 87444 75522 7630
ALT(U/L) 44411 36+5 65+ 42 140+203 . 25%12 327 -
AST{U/L) ’ 85422 6011 128474 242 -+ 306 6524 B4+ 14
+GTP{U/L} : 3+ 141 21 21 2=l 1£0
Total hilicubin {mg/dL) 003001 005+001 005:£002 004£002 002001 003000
Inorg. phos. (mg/dL) 73407 73+£16 7513 68+08 398::07 4510
Calmg/dL} X 9602 9.8+ 06 9604 94+ 04 80+03 9402
Na{mEq/L) . 1433%18 M289%15 1433+08 1435413 1431+05 142609
K{mEg/L} . 416007 582::215 555248 4.00+037 4064022  401+038
Cl{mEq/L} ' W067+05 106515 1074%)5 107.6+20 - 109607 109518
Values represent mean £ 8.D.
*5<0,05
238 _ ' N

72



NBIYZU =N T b F (- FNAFYS/T— 1)

Table3 Absolute and relative organ weights in rats treated orally with pentaerythritol tetra(2-ethylhexanoate) in
combined repeated dose and reproductive/developmental toxicity séreening test

End of the administration period End of the recovery period
Dose(mg/kg) 0 100 300 T 1000 0 1000
. Male ’

Number of antmals 5 5 5 5 . 5 5
Terminal body weight (g) 454.9+363 46631338 5219::613 485.6+384 539.1::542 54824306
Brain () 2005003 L98£005 204010 20601 206006 202008

(g% 0415003  043£002 040004 0422002 038004 037002

- Thymus (mz) 34274994 33094691 34434786 3503+36.6 2067+ 26984607

(mg%) 60.0£177 714166 664+154 T20=105 423%5.1 491100

Heart () 1424010 143+022 1404011 1513011 143010 1504015

o (g% 029400 0312005 0204003 031001 0284001 0232002

Liver @ 13942118 1264145 14754233 1300198 1480+206 16214232

(%) 2834025 2714013 282+020 2831021 274013 2954029

Kidpeys (e} 312039  323+031 3354012 3361027 3454011  3.49+033

(2%) 0634005 069::003 065+009 069004 . 065+005 0631003

Splean {g) 0774018 0601006 085+010 0874010 073018 038014

(g%) 01500 015002 0174003 018002 013003 016002

Adrenal glands {mg) 58936 B5.7 £ 2.7 644+147 646134 615118  67.9%102

‘ {(mg%) 120+ L2 12006 124+28 13.1+20 114816 12420

Testes {g} 3234015 324£025 344+047 333047 3741033  341%012

(2%) 066007 0704008 066005 068006 070012  0.62+005

Epididymides{g) 1190.10 LIB+0I2  128+008 126+014 132007 - 1.30£003

‘ (g%) 0.24£003 0262004 035+002 0262002 0.25£0.03  024:£001
Female

Number of animals 5 5 5 5 5 5
Terminal body weight {(g) 2828235 2052+140 29714248 2795174 2BL6E89 28051184
Brain (g} 1814006  LB7007  153006% 134004 1894010 1004

(g%) 0655006 063x0G02 066+007 066005 067002 068+005
Thymus {mg) 1828+1220 20114445 2053+948 1989+701 2454439 2610507
. (mg%) 62.7:£393 678+121 B77x27] 705215 87.1£151 938196
Heart (@ 091£015 093+008 099018 091005 093+012 081 £005
. (g%) 032+003 031£003 033004 033£001 033+005 0331003
Liver (g) 9754120 1084:£146 1030094 995155 758£04d 7.95%£064
{(g%) 3444020 367043 347024 355036 2694008  283+009°
Kidneys @) 1044020 1994023 - 203020 L88+021 1924046 197025
{(o%)- 0684000 067006 060006 067005 068005 0712000
Spleen g 0594010 062002 068016 060+013 048003 052005
(g% 021003 021£002 023+004 02100 0174001 018002
Adrenal glands (mg) 65970  761%146 6BL4E7T8 750 64 66864 656 11.3
' (rr}g%) 235436 25850 23124 . 269+31 237419  233+%3l
Values represent mean = 5.D.
*p<0.05, *+p<0.01
\EI
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Tabled Histopathological examination in rats treated orally with pentaerythritol tetra(2-ethylhexanoate} in combined
repeated dose and reproductive/developmental toxicity screening test

Sex Male Female
End of the administration . Eadofthe  End of the administration ~ End of the
) period recovery period period recovery petiod
Dose (mg/kg) ¢ 100 300 1000 0 1000 0 160 300 1000 0 1000
(Testis) [71 2] (2 {71  [5]1 [5] )
Atrophy, seminiferous tubule, focal + 0 2 1 0 qQ ]
- : + 0 1 4] 0 0 . 0
Total @ 3 1 0 0 0
(Epididymis) - . [71 N2} (2 [7) {51 [5]
Cell debris, lumen + 0 1 1 0 [4] 0
. + 0 1 0 0 4] 0
Total O 2 1 [}] 0 g .
(Prostate) (53 (03 [0l [5) [o] fo]
" Cellular infiltration, lymphacyte & * 1 1
neutrophil, epithelinm/finterstitium + 1 0
+ G 1
Total 2 2
(Ovary) f12] [12] [12] D21 [51 [s]
Cyst, follicular + [i] 0 0 1] a 1
+H 0 0 0 1 0 0
Total 4] [i] G 1 0 1
Incrgase,atrecia,foﬁide +H 0 0 Q 1 g .
’ Totat 1] 1] 0 1 0 0
Deeresse, corpus luteum - 0 0 1] i 0 0
Total 0 0 1 0 0
(Liver) - [5]1 o] [o} [51 [e) tel (5] [o) [0l (51 [0l [o}
Fatty change, hepatocyte, periportal & 1 ‘ 3 5 5
+ _3 ) 2 Q 0
+ 1 0 0 0
Total 5 5 5 3
Microgranuloma = 4 5 5 4
Total 4 5 5 4
(Kidney) (] (01 (ol £s] foJ fol " [5] ([0l [o] [si (o] [ol
Eosinophilic body FS 5 . 3 L 0
proxirnal tubule, cortex Total 5 3 ¢ 0
Basophilic tubule, cortex + 2 4 0 1
' Total 2. 4 0
Mineralization = g . 0 1 1
: Total 0 0 1 1

Grade of histopathological finding; & very slight, +:slight, +.moderate, +H-:severe,

Total:total of positive grade.
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Tabled (continued)

Sex . ) Male Female
End of the administration  End ofthe End of the administration . End of the
period recovery period period " recovery peried
Dose{mg/kg) G 100 300 1000 O 1000 0 100 300 1000 0 1000
{Spleen) (5] [o] [0l [5] [oj [0] ([s] [0 [o] {5) [0l [0l
Hematopoiesis, extramedullary S+ 4 2 ) B |
w1 3 5 4
Total & : 5 5 : 5
Deposit, pigment, brown ) + 3 5 2 2
H 2 ‘ 3 3
Total 5 5 b 5
(Heart) . [5]1 [0l [0l Is1 [0l [0l {51 [0} [0l [51 [o] [o]
Degeneration/fibrosis, + 1 2 - 1 0
myocardium, focal Total [ 2 1 0
{Lung & Bronchus) [5]1 fol (ol [s51 {o] fol (51 [o] o] I51 1ol [0}
Accumulation, foarn cell, ) + 1 3 0 0
focal, alveolus Total 1 3 0 1}
Mineralization, arterial wall, lung + 3 1 1 1
Total 3 : 1 1 1
(Thymus) ‘ : (51 {ol {0l [5] [o0] [0l [5) [o) [0l [s&1 _ [0l [0l
Atrophy 3 0 0 1 1
; . R 0 0 .
. Total O ' 0 2 ' 1
(Bone of right thigh) . . - . (o] [o] [ol (ol [1] [0) . (o] (o] [o] fol f{fol (o]
QOssification, intramembranous + 1
Total : 1
Proliferation, periosteum : H 1
Total 1

Grade of histopathological finding; *=Ivery slight, +:slight, +:moderate, +++:severe.
Total>total of positive grade.
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~ Table 5 Swmmar of development of pups from dams treated orally with pentaerythritol tetra{2-ethylhexanoate) in
combined repeated dose and reproductive/developmental toxicity screening test

Dose{mg/ke) 0 100 300 00
Nutnber of pregnant females 12 12 12 u -
» MNumber of pregnant females 12 12 12 11
with pups alive
Gestation index® 100 100 100 100
Gestation length in days 2505 (12) . 22505 (12) 223+05 (12) 225405 (i1}
Number of corpora lutea - 164+28 (12) 155417 (32) 158+18 (12) 16210 (A1)
Number of implantation sites 144+28 (12) 1583 +1.5 (12} 15317 {12) 155+ 1.0 (11)
Implantation index® 83.8+18.7 (12) 985435 (12) 97.0+47 (12) 95652 (11)
Day 0 of laétation ‘ R
Number of pups horn 138+27 {12) 135124 (12) 14.3%21 (12) M4+13 (11)
Delivery index® %62+50 (12) 88.4 £13.2 (12) 93268 (12) 03.0+68 (11)
Number of pups aliva 136+£28 {12} 132424 (12) 142x22 (12) Mo+t (11)
Birth index® 94581 (12) 86.3+14.2 (12) 921+6.7 (12) 905%7.7 (11
Live birth index* 9R2+45 (12) 077163 (12) 98938 {(12) 973 £5.0 (1D
Pups weight in grams . ,
Male 6605 (12) 71208 (12) 6709 (12) 6706 (11)
Female 6406 (12) 6708 (12) 6308 (12) 63+05 (11)
Sex ratio on day 0° Lo+06 (12) 14409 (12) 1105 (12) 10207 (11}
Day 4 of lactation
Number of pups alive 134430 (12) 131+25 (12) 4.1£22 (12) C 13716 (1))
Viability index® 986+45 (12) 994422 (12) g0d =22 (12) 982:+45 (11)
Pups weight in grams “
Male 06108 (12) 117220 (12) 106116 (12) 105£12 (1)
Fermale 07x14 (12) 12419 -(12) 10116 (12) 10011 (11)
Sex ratio on day 4° 1006 (12) 14+08 (12} L1035 (12) 1007 (11)

Values represent mean = §.D,, and parentheses indicate number of litters evaluated.

a} Gestation index={Number of females with alive pups/Number of pregnant females)} X100, %

b} Implantation index—=(Number of implantation sites/Number of corpora lutea) X100, %
¢) Delivery index=(Number of pups born/Number of implantation sites) X100, %

d) Birth Index={Number of live pups on day 0/Number of implantation sites) X100, %

e) Live birth index=(Number of [ive pups on day 0/Nnumber of pups horn) X100, %

§) Sex ratio on day (=Nurber of male live pups on day 0/Number of fernale live pups on day &

) Viability index= (Number of live pups on day 4/Number of live pups on day 0) X100, %

h} Sex ratio on day 4=Number of male live pups or day 4/Number of female live pups on day 4
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