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Table4  Urinary findings of male rats treated orally with pentaerythritol in the combined rep’éat dose and reproductive/
developmental toxicity screening test

Pentaerythritol  No. of pH Pro Glu Ket Occult blood

(mg/kg) animals 7.0 1.5 8.0 8.5 - + + - - -

0 6 1 1 1 3 3 1 2 6 - 6 6

100 6 0 0 0 6 2 4 0 6 6 6

300 6 0 0 0 6 0 6 0 6 6 6

1000 6 0 0 2 4 0 2 4 6 6 6

Urinary sediments
Epithelial cell
Smail Specific gravity
Pentaerythritol  -No. of RBC WBC Squamous Round round Others 1,021- 1.031- 1.041-
(mg/kg) animals - - - + - - - 1.030 1.040 1.050

0 6 6 6 6 0 6 6 6 0 4 2

100 6 6 6 6 0 6 6 6 4 0 2

300 6 6 6 5 1 6 6 6 1 3 2

1000 6 6 6 5 1 6 6 6 1 1 4

Pentaerythritol No. of U-Vol U-Na UK u-a
(mg/kg) animals mi21hr mEg21lhr mEq21hr mEq/21hr
0 6 19.179 0.8875 3.2642 1.5257
+5.46 +0.2926 #0.6782  +0.4575
100 6 19.17 0.7953 26207  1.0713
+3.76 10.5028 +0.58906  10.5461
300 6 20.67 1.2562 3.5892 1.7497
+5.65 104137 +0.7058  +0.5971
1000 6 14.58 0.9180 2.8787 1.2005

+4.51 10.4261 $0.4286 +0.4385

a: Values are no. of animals with findings.
b: Values are means + S.D. )
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Table 5  Hematological findings of male rats treated orally with pentaerythritol in the combined repeat_dose and reproductive/
developmental toxicity screening test ’

Pentaerythritol  No. of RBC Ht. Hb. MCV MCH MCHC WBC Plat
(mg/kg) animals 105/l % g/dl fl pE % 10%ul 105
] 11 8421 % 4749 1579  56.41 18.70 3319 1296 11503

10.331 +1.79 10.68 +1.52 +0.39 10.57 1+3.50 194.7

100 12 8.647 48.07 15.78 55.61 18.21 32.78 14.69 1148.6
+0.264 *+1.56 +0.55 +1.76 10.66 +0.50 +2.32 196.4

300 12 8.613 48.00  15.58 55.75 18.08 * 3243 ** 1366 10793
+0.335 *+1.51 +0.39 +1.16 +0.52 +0.42 +2.00 194.7

1000 12 8.578 48.18 15.67 56.18 18.22 32.47 ** 13.18 10973
+0.254 +1.54 +0.62 +1.76 +0.48 +0.65 +324 +151.6

Hemogram of WBC
Neutro.
Pentaerythritol  No. of Ret. CT PT  APTT Stab. Seg. Eos. Bas. Mono. Lymp. Others
(mg/kg) animals %o sec. sec. sec. % %o e % %o % %
0 11 22.3 2237 12.58 23.14 0.4 14.4 0.7 0.0 0.0 84.5 0.0

2.3 +49.0 +0.35 +1.69 0.5 4.5 +1.1 0.0 0.0 154 10.0

100 12 21.8 198.4 12.88 24.29 0.3 17.3 0.8 0.0 0.0 81.5 0.0
+14 +51.6 +0.46 +3.06 0.5 +4.3 0.7 0.0 +0.0 4.6 0.0

300 12 22.1 195.3 12.88 24.37 0.2 16.9 1.3 0.0 0.0 81.6 0.0
*1.1 132.6 +0.31 1226 0.4 6.0 +0.9 0.0 0.0 6.3 +0.0

1000 12 21.8 191.8 12.81 25.35 0.2 15.8 1.1 0.0 0.0 83.0 0.0
+1.4 +69.9 +0.39 +1.84 0.4 16.5 0.5 0.0 0.0 6.6 +0.0

a: Values are means + S.D.
*: Differs from control, p<0.05.
**: Differs from control, p<0.01.
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Biochemical findings of male rats treated orally with pentaerythritol in the combined repcafddsc and reproductive/
developmental toxicity screening test

Table 6

Protein fractions (%)

272

Pentaerythritol No. of TP Alb A/G Alb ‘Globulin GOT GPT CHE 7-GTP
(mg/kg) animals g/di g/dl o, o, B ¥ TUA 1UA un A
0 11 6.38% 248 0634 46.85 23.54 705 17.47 5.08 97.7 292 57.6 1.19

1024 009 0.027 *142 195 #0.50 132 1098 t14.2 45 269 1034

100 12 6.42 248  0.623 4658 23.72 708 17.42 A 522 1028 29.5 64.0 1.18
1022 +0.09 10031 +t148 1.36 1055 080 062 *18.5 4.7 1292 1040

300 12 6.23 242  0.630 4669 23.50 713 174} 5.28 105.7 304 51.4 1.34
10.22 +0.12 10.034 x1.54 1182 4089 081 +0.73 *£19.0 +6.8 +17.6 10.39

1000 12 6.44 247 0.615 4630 24.20 700 1698 5.53 100.8 310 65.4 1.48
+024 £0.12 +0.033 %151 +209 #0.71 +0.81 = #1.19 9.0 6.2  +33.1 1040

Pentaerythritol No. of T-Bil Glu T-Cho TG PL BUN Crea Na K Cl Ca P
(mg/kg) animals mg/dl  mg/dl mg/dl mg/dl mg/dl mg/dl mg/dl mEgl mEgl mEgql mg/dl mg/di
0 11 0.10 1478 80.5 1019 1459 17.15 0.55 14445 4957 105.1 10.05 7.53

$0.00 t14.1 *19.6 369 1327 179 #0.05 *1.77 10320 1.5 032 10.66

100 12 010 1474 67.8 77.8  118.3* 1647 0.55 144.13  5.001 105.3 9.75*% 17.32
+0.00  +10.1 #1510 1237 £153 £1.86 +0.08 +0.96 0.230 1.3 1024 10.74

300 12 0.10 1482 60.3* 90.8 1150* 1640 054 14375 4919 1047 9.71*%*% 724
+0.00 +13.1 142 +223 %185 £1.07 10.07 *1.41 +0.269 +12 1025 058

1000 12 0.10 1458 66.3 68.1 116.8 1673 0.55 14396 4857 1043 9.80 743
+0.00 *17.3 £19.0 $£46.7 4325 1155 +0.05 +1.10 +0.278 1.1 024  20.59

a: Values are means + S.D.

*: Differs from control, p<0.05.
**: Differs from control, p<0.01.
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Table 7  Histopathological findings of rats treated orally with pentaerythritol in the combined repeat dose and reproductive/
developmental toxicity screening test

Male Female

Pentaerythritol (mg/kg) Pentaerythritol (mg/kg)
Item 0 100 300 1000 0 100 300 1000
No. of animals examined 129 129122 129 129 129 129 [2 29
Organ : Findings ¢ (Grade) ©
Liver : Perilobular fatty change €3] 0" o 1 1 0O o0 0 0
Focal necrosis of hepatocytes *) 0 0 0 0 0 2 0 1
Kidney (right/left) : Hyaline droplet deposition in tubular epithelium,
mainly proximal tubules (+) 5 6 2 4 0 0 0 0
Eosinophilic body deposition in tubular epithelium,
mainly proximal tubules +) 4 3 2 2 0 0 0 0
Urinary cast (€] 0 0 1 0 0 1 0 0
Focal regeneration of tubular epithelium +) 0 I 0 0 0 0 0 0
Regeneration of tubular epithelium +) 0 0 0 0 0 0 1 0
Dilation of renal pelvis +) 0 0 0 0 0 0 1 0
Dilation of tubules +) 0 0 0 0 0 0 1 0
Spleen : Fibrous adhesion to liver and intra-abdominal adipose tissue (+) 0 0 0 0 1 0 0 0
Granuloma <> 0 0 0 0 1 0 0 0
Heart : Focal infiltration of cells, mainly histiocytes +) 1 0 0 0 0 0 0 0
Lung : Calcium deposition in blood vessel wall (+) 2 3 2 3 1 0 0 i
Pituitary gland : Ciliated epithelial cyst <> 2 0 1 2 i i 0 0
Retention of homogeneous plasma-like substance
in Rathke's pouch *) 0 0 0 1 3 1 3 4
Thymus : Atrophy ) 0 0 0 0 1 0 0 1
Increase in RES cells in medulla (++) 4] 0 0 0 1 0 0 0
Ileum : Diverticulum <> 0 0 0 0 0 0 1 0
Prostate : Interstitial infiltration of cells, mainly lymphocytes +) 1 1 1 0 - - - -
QOpvaries : Lutein cyst <t> - - - - 0 0 0

a: Includes two animals who or whose mate had no evidence of pregnancy.

b: Includes one animal who did not succeed in copulation.

¢: Includes one animal whose pups all died.

d: There were no abnormal findings in the cerebrum, cerebellum, thyroid, adrenal, forestomach, glandular stomach, duodenum, jejunum, ileum,
cecum, colon, rectum, testis or epididymis of all animals, and in the mammary gland, uterus or uterine cervix of one animal whose pups all died.

e: + = slight change, ++ = moderate change and <+> = detected.

f: Values are no. of animals with findings.
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Influence of pentaerythritol on reproductive and developmental performances of rats in the-combined repeat dose and

Table 8
reproductive/developmental toxicity screening test
Item Pentaerythritol(mg/kg)
0 100 300 1000
No. of animals examined 12 12 12 12
No. of pairs with successful copulation 12 12 11 12
Copulation index ® (%) 100.0 100.0 91.7 100.0
No. of pregnant animals 10 10 11 10
Fertility index ® (%) 83.3 83.3 100.0 83.3
No. of corpora lutea 18.0 + 2.1 182 + 1.9 17.3 + 2.8 18.5 £ 2.1
No. of implantation sites 16.6 £ 2.0 170+ 1.2 149 + 49 170 + 1.2
Implantation index (%) 92.7 + 89 939+ 64 84.5 + 229 925 + 6.4
No. of pups born (%) 148 + 26 16.1 £ 09 14.1 £ 45 154 + 2.8
Delivery index 9 (%) 89.0 + 9.8 949 + 49 95.1 £ 6.6 90.6 + 14.9
Live pups bomn
No. 143 + 27 157 £ 09 139 £+ 45 139 + 4.0
Live birth index © (%) 96.6 £ 6.0 97.6 + 4.2 98.8 £ 2.8 91.7 + 22.7
Sex ratio ? 1.0 £ 06 13+ 09 L1 1l 15+ 15
Dead pups born
No. 05 £ 08 04 = 0.7 02 +04 15+4.1
Gestation length (day) 222+ 04 221+ 03 22.0 + 04 221 £03
Gestation index ® (%) 100.0 100.0 100.0 100.0
Nursing index ) (%) 100.0 100.0 100.0 90.0?
Live pups on day 4
No. 141+ 28 15.6 + 0.8 13.6 + 43 14.8 + 2.6 (9)?
Viability index ® (%) 98.4 + 3.5 99.4 + 1.9 98.5 £ 35 99.3+21(9)
Body weight of pups (g)
Male On day 0 6.74 + 0.58 6.73 + 041 6.66 + 0.51 (10) 6.74 t+ 0.60
On day 4 10.64 + 1.52 10.29 + 0.81 1027 + 1.12(10)  10.23 £ 1.27(9)
Female Onday0 6.40 + 0.64 6.33 £ 043 649 + 0.87 6.40 t 0.59
On day 4 10.08 + 1.74 9.73 £ 0.64 10.15 + 1.99 9.66 + 1.12(9)

a: (No. of pairs with successful copulation / no. of pairs mated) X 100.

b: (No. of pregnant animals / no.of pairs with successful copulation) X 100.
¢: (No. of implantation sites / no. of corpora lutea) X 100.

d: (No. of pups bom / no. of implantation sites) X 100.

e: (No. of live pups born / no. of pups born) X 100.

f: (No. of male pups / no. of female pups). )

g: (No. of females with live pups delivered / no. of pregnant females) X 100.
h: (No. of females nursing live pups / no. of females with normal delivery) X 100.
i: All the pups at one litter died till day 1 of lactation.

j: Values in parentheses are no. of animals examined.

k: (No. of live pups on day 4 / no. of live pups born) X 100.
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Reverse Mutation Test of Pentaerythritol on Bacteria
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7. BBRYWEIL, BANECERTRELL. ’

NYFIY R b, HAKIZSO mg/mlll e B XS
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Table 1 Results of bacterial reverse mutation assay ( I ) with pentaerythritol** on bacteria ~ T
With (+#) or | Test sub Number of revertants (number of colonies / plate , Mean + S.D.)
without (-) dose Base - pair substitution ty| Frameshift type
$9 Mix (pg /plate) TA100 TA1535 WP2 uvr A TA98 TA1537
Solvent 127 105 118 8 16 19t 17 13 18] 21 24 21 6 7 5
control (1171 11.1) ( _14% 5.7) ( 16+ 26) ( 2+ 1.7) ( 6+ 10)
3125 1 9% 94 8 9 10| 25 18 23 17 20 23 6 8- 9
(_ 100+ 93) ( 9%+ 10) ( 22+ 36) (20 3.0) (8% 15)
625 14 129 116 12 18 11| 24 27 34 19 20 21 8 4 10
120+ 8.1)  ( 14% 38)  (_28% 51) ( 20x to) (7t 31)
1250 94 92 124 | 1t 14 0] 23 22 20| 20 2t 27 s 8 6
( 103+ 17.9) (12 2.1) (_24% 42) (23 38) (6t 15)
S9Mix 2500 126 104 12| 14 12 12) 18 25 27] 20 2 30 4 1 8
(1141 111) ( _13%+ 12) (23 47) ( 25+ 50) (4t 35)
¢) 5000 136 88 109 | 12 5 61 14 19 32 18 27 13 7 3 7
( 11+ 24.1) (8% 38) ( 22+ 93) ( 19+ 71) (6% 23)
Solveat 145 145 140 | 14 12 12| 15 23 2 27 38 28 6 12 6
control ( 143 29) ( 13t 12) ( _20% 42) ( 31t 6.1) ( 8% 35)
3125 131 138 12} 15 9 10 38 20 33] 28 26 30| 11 16 10
( 127% 135) ( 11+ 32) (30t 93 ( 28+ 20) ( 12+ 32)
625 136 122 136 | 16 11 15 24 28 251 33 26 2] 10 10 10
( 131+ 8.1) (_14% 26) (_26% 2.1) (_28% 40) (10t 00)
1250 13 13t 16 f{ 11 15 14|33 18 30] 3 25 2] 12 10 8
( 123+ 93) ( 13 21) (21t 79) (_28% 3.1) (10t 20)
S9Mix 2500 124 105 117 | 15 11 713 26 271 32 25 291 18 6 15
( 115t 9.6) ( 11 40) ( 28% 2.1) ( 29+ 335) ( 13t 62)
(29) 5000 138 118 127 7 12 1212 23 18 21 24 21|15 17 7
( 128+ 10.0) (_10% 29) (23t 55) ( 26+ 1.7) ( 13+ 53)
Positive Chemical AR2 SA AF2 AR2 9AA
control Dose (g /plate) 0.01 0.5 0.01 0.1 80
$9 Mix (-) | Number of 357 322 366 | 212 225 228 | 115 140 149 | 593 624 696 1103 1060 993
- colonies / plate ( 348% 232) ( 2221 85) (_135+17.6) ( 638+ 52.8) (1052+ 55.4.)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (ug /plate) 1 2 10 0.5 2
$9 Mix (+) | Number of 898 784 873 [ 343 337 291 [1136 1229 1281 | 371 384 400 | 226 254 253
colonies / plate ( 852+ 59.9) { 3241284) (1215 73.5) ( 385+ 14.5) ( 244+ 159)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
*+: Purity was 92.7 % and dipentaerythritol (2.2 %) and bispentaerythritol (4.9 %) werc contained as impurity.
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Table 2 Results of bacterial reverse mutation assay ( II ) with pentaerythritol **on bacteria
With (+) or | Test substance Number of revertants (number of colonies / plate , Mean t S.D.)
without (-) dose Base - pair substitution tyj Frameshift type
$9 Mix (ug /plate) TAL00 TA1535 WP2 uvr A TA98 TA1537
Solvent 109 138 115 9 9 11 27 35 20 20 21 16 7 6 6
control ( 121+ 15.3) (_10%+ 1.2) (27t 15) 19+ 26) (6% 0.6)
312.5 123 132 135 11 15 12 31 22 35 19 19 19 7 s 7
(130t 62) (13t 2.1 (_29% 6.1) ( 19+ 00) (6% 12)
625 136 111 123 12 17 10 23 26 26 22 18 20 7 7 4
(123% 125)]  (_13+ 3.6) (25% 1.7) ( 20% 20) (6% 1.7)
1250 133 135 114 22 8 12 20 27 18 16 22 21 7 10 12
(1274 116) ( 14+ 12) (_ 22+ 4.7) 20+ 32) (_ 10+ 25)
S9Mix 2500 135 137 121 8 11 7 27 3t 19 14 22 25 9 9 8
(131 87) (9% 21) (_26% 6.1) ( 20+ 57) (9% 06)
-) 5000 118 123 134 1 13 10 28 23 27 12 20 24 11 10 8
(125 82) ( 11+ 15y (26t 26 (19 61) (10 1.5)
Solvent 118 126 133 6 8 15 31 23 25 31 33 38 10 8 13
control ( 126+ 15) ( 10+ 47)]  ( _26% 4.2) (_ 34+ 36) (10t 25)
3125 160 158 144 18 13 13 27 32 33 32 35 27 15 9 12
(154 8.7) ( 15+ 293 ( 31% 32) (3l 40) (12 30)
625 145 153 131 13 19 10 26 32 39 34 27 27 13 10 20
( 143% 11.1) (_14% 46) (324 65) (_29% 4.0) ( 14+ 51
1250 140 155 149 17 17 15 22 20 23 27 37 32 15 17 12
( 148% 715 (_ 16+ 1.2) ( 22+ 15) { 32+ 50) ( 15+ 25
S9Mix 2500 132 122 138 11 19 18 30 28 34 43 36 30 5 12 18
( 131+ 8.1 ( 16+ 44) (311 31) ( 36+ 6.5) ( 12+ 65)]
+) 5000 128 127 134 7 9 15 27 29 22 30 32 29 10 10 7
( 130+ 38) (_10% 42) (_26% 3.6) ( 30+ 15) (9% 17)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate 0.01 0.5 0.01 0.1 80
$9 Mix (-) | Number of 532 483 500 {334 338 344 } 175 - 210 242 948 957 930 1342 1484 1621
colonies / plate ( 505+ 24.9) ( 339+ 5.0) ( 2091£335) ( 945+ 13.7) (1482+139.5)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (j1g /plate) 1 2 10 0.5 2
S9 Mix (+) | Number of 738 913 943 § 324 312 299 {1493 1584 1615 435 400 431 | 288 329 308
colonies / plate ( 865+110.7) ( 312+ 125) (156446345  ( 422+ 192 (_308% 205)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyDacrylamide ,

SA: Sodium azide,

9AA: 9-Aminoacridine,

2AA: 2-Aminoanthracene

**: Purity was 92.7 % and dipentaerythritol (2.2 %) and bispentaerythritol (4.9 %) were contained as impurity.

53




NRYFILYZA} =D
FrA ==X - NARY—HEEMREH S RBERE KB

In Vitro Chromosomal Aberration Test of

Pentaerythritol on Cultured Chinese Hamster Cells

£:3 9

OECDEIF L ¥ WHE M SRICFR L ENREEED
—RELT, RVFZTYR) b= LOEEABICRITT
MREEFNEBLFBET 5720, Fx4=2—X - NA
A & —REEMI (CHLAU) * By TREBREPREHRRER
BREERLT.

AR (2435 X (P48 ), SERSRIALER (6B5RT) &
12, 1.4 mg/ml (10 mM) DFEREIC BT b BIRE & a5
ERFRO O otz #oT, TRTORBIZBW
T, 1L4mg/ml (10mM) DEE*BRENEBEL L. &
BUIRRED128 X U1/a% FREIRBE, RBEY L
TRE L7, EHFAEE LT, SOmixFEHFEETICBITL
24FF B L UFagRE TR, E—Uﬁ? ML & L TSI mixfFTE
T8I UFHFET TR (1SR OmERM) %, 12

AEEREL, RETAZ LI W REARESRNER
B RORAR :

CHL/IUAIRE %248 X U RLESEE L 72 v g
BICBVTh, REFOBERE CEEIEEE0ERE
BRZDON o/ T/, EHEMMETIE, S9mix
FHFET B LUFET TR L -V ROREEEC
BVTYH, REFOBEERT PEMMABOFERIER I
BOONh Tz,

DEDELY, Ry 2y =i, LR
BEATCREERREZFRLIVESR LS.

FHik
1. {FHL -8R

DY —F - )Y —2)%v 7 (JCRB) 7* 5 AF (198842
- B, AFR MR, BELRR)LAEFYA=—-X -1
AR5 —HROCHLAVMINR %, MRZ#A 10U TR
BIZAW:,

2. BERBOAN

B, 48R MiE (FCS | JRH BIOSCIENCES) %
0% L 724 — 7 VMEM (B KB b)) 3 2 v
A

3. BEEH

2><1041EU)CHL/IU¥IHRM, BEEBESmiZ ANLT 1 v
¥ 2 (#6 cm, Coming)- I2# X, 37°CHCO, 1 ¥ ¥ 2 X~

¥ — (5% CO,) ATHERL /-, EHWETIL, MiiEE
SHECHEBRMEZMR, 2465M B X V4SRRI 7-.
7z, HEFRELIEETIE, MIZIBIE3E B IS mixFET B
LUEGIET TR LI L, IR TR LSRR T
S HITISRFRRTREL /2.

4. WEBWE

Ny xR b= (8T . PE, CAS No. . 115-77-
5, oy MES 150825, ZFEN AMEEGFHEE, GhHHEXK
fEETHEB IR 1, AEHEKT, Ky 2 5MEE
7.23g/100g, YAFNANKF Y FIIT BiERER
45g/100 gTT & b VT8, AAE261~262°C, 5T
276°C/30 mmHg, 7FXCH,,0,, 5 FE 136.17, #E
92.7% (AW E LT, VARV SITY XY F—1
4.9%), YR FTYVR) b=V 22%)FEL)OWET
b5, EBRYHBEAROTEWHICHT A E5HIIBo %
o 72N, BRP (EHAREK) CORERRRTIS,
3.125~50.00 mg/miig FEFL TARERIZ L E CTH o /2.
5. HERMEOER

BEWEORL, RO YT/, BiRE LTE
SRR RFRETE) AV, BERLTERICERL
TR (R K ER, SEafRERE L 31 14 myml)
THARL, DVTEBEBHETHEAGRL CREDRE
DEBRMERARBEFFERL 7. RBRYEARML, +
TORBRIC BV THEREDLI0 % (viv) 1% 5D X Iz
. BREAREARICAVAEBRYE AR OBER,
FEGBEN (FEP TOFHEEIWMNED 90.0~110%)
DETHo7:. 2B, BEORBICOWT, ERER
fibhdroiz.

6. MREREIGIRRIC L SMIBREDRTE

FEARERBICACIBEBRYE ORBIERE ¥ ET
5720, HBRWEOMIKAC RIZT B AN, B
ERWE OCHLIUMIR I A 2 BOREEIGI/E R 13, HiRBIER%
MR R (Monocellater™, 1) Y /S ARETERR)) %
BOTEBORMAMEYEHI L, HRYEAEE OB
BB 3T 2 BT OL % b o TIFEE L7,

FTOMER, BRI, EREARE b, /BLET
NTOBREHE TS0%% B2 2 BABIAHILED bR
o7z (Fig. 1).
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