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Single Dose Oral Toxicity Test of Pentaerythritol in Rats
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Table 1

Mortality and LD, values of rats treated orally with pentacrythritol in the single dose toxicity test
Pentacrythritol Distribution of dead animals T
(mgfkg) ‘ - LD,, value
Sex 0. H 2-14 Mortality® (mg/kg)
] ¢ 0 0. 0/5 ~
Male 500 0 0 0 /5 52000
1000 0 0 0 o/5 ‘
2000 0 0 0 - 0/5
0 0 0 0 0/s :
Female 500 o 0 0 0/5 >2000
1000 ] 0 0 05
2000 0 0 0 o/s
a: Day after administration.
b: No. of dead animals / No. of animals treated.
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Combined Repeat Dose and Reproductive/Developmental Toxicity
Screening Test of Pentaerythritol by Oral Adrministration
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Table 1  Body weight changes of male rats treated orally with pentaerythritol in the combined repeat dose and reproductivey
developmental 1oxicity screening test

Pentéerylhritol  No. of Dray of administration Body weight ga;-
(mg/ke) animals I 2 5 7 i} 14 21 28 35 42 46 Day 1-46 %ot
0 Y12 3984 4074 4235 4300 4470 4613 4827 SIS 5332 5542  S60.8 162,333 40.543
£16.7 £17.§ £228 2243 290 #3313 370 418 461 484 AR 2 +33.013 +6.668
100 12 3989 4058 4217 4303 4462 459.6 4770 5038 5268 5463 5524 - 153,500 38.468
£154 170 £{82 #1B9 217 3229 50 156 252 +£262 HITG +17.676 £4.134
300 12 3988 4044 4218 4317 448.8 4664 4880 5128 5360 5568 5695 170.750 42.638
- *i52 2179 #2217 £23.7 3265 £30.5 202 £343 #3922 2439 H447 *30.684 L6274
1000 12 3982 4044 4214 4308 4466 4624 4809 5043 5239 5443 5524 154250 38.597
+16.6 £I15.6° 185 +207 #2311 3265 #31.0 354 1396 +40.83 4413 127605 5700

a: (Body weight gain / body weight on day 13 X i00.

b: Values are means + 8.D. and ¢xpressed in gram,

Table2  Body wcifght changes of female rars ireated orally with pentaerythritol in the combined repeat dose and reproductive/
developmental toxicity screening test

— Before the gestation period —
Pentaerythritol  No, of Day of administration Body weight gain
(mghg)  animals 1 2 5 7 10 14 Dayl-l4 %9
0 12 2333 0 2333 2420 246.0 253.1 250.8 26.583 11450
Fii1.5 +10.4 *[2.7 *10.7 +13.3 £13.1 *8.512 +3,713
100 12 234.7 238.8 243.6 2493 2524 260.5 25.833 10.503
+120 £10.8 £13.5 +14.6 +16.3 2214 +12.525 15064
300 12 2208 2334 2367 2433 246.5 253.1 23.250 10,141
8.7 +8.7 +9.0 +10.6 +11.0 *10.3 £6.538 12971
1000 12 230.7 233.7 238.8 246.8 250.8 258.5 27.833 12.121
- X228 114 +13.2 +14.0 £[5.3 +i4.8 #8473 43731
— During the gestation period — -
Pentaerythritol No. of Day of gestation Body weipht gain
(mgfkg)  animals 0 1 3 5 7 10 4 17 20 Day 0-20 %9
0 10 268.1 2767 2879 2971 3091 3232 3497 3803 42385 160,400 59.998
143 #1366 %142 145 +£152 "tlS.'I +19.3  422.0 #24.1 22941 9,127
100 10 2724 2814 2954 30681 316.6 3303 3539 3865 4346 162200 59544
*18.1 19,5 222 235 £233 £249 263 2361 #3015 £16.096 34345
300 11 2635 2701 2809 2802 1958 3105 330.6 359.8 407.8 144364 54732
£128 141 £149. £165 167 182 +£206 24,1 347 27373 #0453
1000 10 2660 2736 2842 2948 3031 3172 3379 3693 4I71 151100  56.852
£175 #1566 £185 320 4227 242 4249 274 4283 *+16.863 +5859
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Table2  (continued)

. — During the lactation period —
Pentacrythritol No. of Day of lactation Body weight gaitt

(mghkg)  apimals g 1 4 Day 0-4 % <)

0 10 3290 326.5 414 12.400 3.795

: *17.6 £24.6 ) %19.1 19.582 +3.005

100 10 3278 3202 3370 9.200 2.939

4.1 +25.6 +23.2 £15.922 +4,836

300 11 3163 301.6 3232 . 6909 2225

*+16.5 +23.8 - £21.0 +15.984 +4.969

, e ' ) )

1000 i0 3316 31927 3323 5.000 1.683
+24.9 +23.7 *16.2 11402 #3674 -

a: (Body weight gain / body weight on day 1) X 100.
b: Values are means + S.D. and expressed in gram,

c: (Bady weight gain / body weight on day 0) X 100,
<: Values in pareatheses are no. of animals examined.

Fable3  Water consumption of male rats treated orally with pentacrythritol in the combined repeat dose and reproductivef
developmental toxicity screening test :

Pentaerythritol No. of ’ Day of administration
(mg/kg) animaiy i 2 3 7 10 14 21 28 35 42 46
0 12 4159 367 39.8 371 38.8 41.6 39.1 59.9 44.8 39.2 374
8.6 +5.1 +64 164 6.1 +3.2 1.7 6.8 +135  &£113 £ILI
(1 1H8
100 12 382 393 39.3 383 398 404 38.6 40.9 43.2 39.9 35.9

+4.9 6.1 152 6.7 6.2 +6.4 7.5 9.2 76  +83 =61

. (11 (1)
300 12 42.7 384 42.3 87 41.0 418 40.0 423 44.1 43.5 389
8.3 #7305 3.0 +7.0 8.3 96  ll2z #1235 *153 *6.6

1000 12 39.5 39.1 43.1 39.3 42.5 43.8 41.8 414 46.9 46.1 442
6.7 49 +5.2 3.9 16,2 5.6 +4.7 +7.1 6.1 +9.6 738

ar Values are means *+ S.D. and expressed in gram/day.
b: Values in parentheses are no. of animals examined.
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Table4  Urinary findings of male tats treated orally with pentaerythritol in the combined repeat dose and reproductivey

developmental toxicity screening test

Peatzerythrital  No. of pH . Gls Ket  Ocoull blood
(mg/kg) animals 7.0 15 8.0 8.5 - + + - - -
0 6 1 i 1 3 3 1 2 6 .6 3
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 ] 0 0 2 4 G 2 4 6 6 6
Urinary sediments
Epithelial cell
Small Specific gravity
Pentaerythritol  No. of BC WBC Saquamous Ronnd rownd Oth 1.02t- 1.031- i.041-
(mg/kg) animals - - - x - - - 1030 1040 1.050
0 6 6 6 6 0 6 6 6 0 4 2
100 6 3] & ] 1] 1 & [ 4 0 2
300 6 6 [ 5 I 6 ] ] 1 3 2
1600 6 6 ] 5 i 6 6 6 1 1 4
Pentaerythritol No. of U-Vol U-Na U-K U-ClL
(mg/kg) animals ml2thr  mBg2ihr mEqg2lhr mEg/21hr
0 & 19179 0.8875 32642 1.5257
1546 +0.2926 +0.6782 104575
100 § 19.17 0,7953 2.6207 1.0713
+1.76 +).5028 H).5896  £0.5461
300 [ 20.67 1.2562 3.5892 17497
+5.65 4137 07058 +0.5971
1000 6 14.53 09180 28787 12005
451 +04261 04286  +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 mals rats treated orally with pentaerythritol in the comBined repeat’ dose and reproductive/
developmental toxicity screening test

Pentzerythrite!  No. of RBC Ht. Hb. MCV MCH MCHC WBC Plat
(mg/kg) animals  10%ul % ghdl fl pe % 10t 103l
0 o 84219 4749 1579  S641 1870 3319 129 11503

#0.331 .79 068 152 039 057 350 2947

100 12 7 8.647 4807 1578 5561 18.21 32.78 14,69 11486
#0264 £156 #2055 276 066 1050 x232 1064

300 12 8.613 48.00 1558 3375 1808 * 3243 %+ 1366 10793
' #0335 #1510 039 £L16 052 H042 #2200 £94.7

1000 12 8.578  48.18 15.67  56.18 18.22 3247 318 10973
0254 154 062 £1.76 048 3065 2334 £I5L6

Hemogram of WBC
Neutro.
Penataerytritol  No. of Rel cr PT APTT Stab, Seg. Eos. Bas. Mono. Lymp.  Others
(mgke) animals Yoo sec.  sec. | sec, % % % % %o % %
¢ 11 22.3 223.7 12.58 23.14 04 144 0.7 0.0 0.0 84.5 0.0

423 490 035 169 5 4.5 £1.1 #.0 0.0 +54 0.0

100 12 21.8 1984 12.88 2429 03 17.3 0.3 0.0 0.6 81.5 0.0
14 4516 H46 306  #HS 43 107 H1.O .0 4.6 0.0

300 12 221 195.3 1288 2437 02 16,9 13 0.0 0.0 81.6 00
*11 326 031 +2.26 04 6.0 0.9 0.0 0.0 +6.3 0.0

1060 12 21.8 191.8 [2.81 2535 02 15.8 11 00 0.0 83.0 0.0
+14 3699 039 134 .4 +6.5 H5 20 0.0 6.6 0.0

a: Values are means + 5.0,
*; Differs from control, p<0.05.
**; Differs from contral, p<0.0L.
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Table6  Biochemicat findings of male rats teated orally with pcnracrythntol in the combined repeat dose and reproducnve,'
developmental toxicity screening test

: Protein fractions (%)

Peataerythritol No.of TP Alb AJ/G Alb . Globulin GOT GFT CHE +GTP
(mg/kg) . animals &ldl g/dl oy o, B t won ua (L] A
i} 11 6.38% 248 0.634 4685 2354 7.05 1747 5.08 917 29.2 57.6 1,19‘
24  $009 20027 £142 2195 050 1132 .98 2142 4.5 269 034

100 12 642 248 0.623 4658 23.72 708 1742 522 1028 20.5 64.0 1.18 ‘“

i #0.22° #0.09 20031 £148 2136 .55 0 H0.80 2062 f18.S 47 £292 40 5

300 12 6.23 242 0.630 4669 2350 713 1741 528 1057 304 51.4 . 134 l

022 012 #0034 +£15¢ £182 089 081 1073 190 +68 *17.6 039 2
1000 12 644 247 0615 4630 2420 700 16.98 553 1008 310 65.4 148

3024 #0112 £0.033 151  £209 #0701 2081 EL1® 90 62 £33 1040 .

_ Pentaerythritol No. of T-Bit Ghu T-Cho TG PL.  BUN  Crea Na K ct Ca P
(mgfkg)  animals mg/dl mgd mgd mgd mgd mgd ngdl mEgl mEyl mByl  mgdl  mgdl

0 t1 010 1478 80.5 10L% 1458 17135 0.55 14445 4957 105.1  10.05 7.53
000 41 2196 F69 327 LT H05  HT7 #0320 i3 .32 .66

100 12 0.10 1474 67.8 T7.8  1183% 1647 055 144.13 5001 1053 975% 732
.00 #1001 £151 £237 153 +1.86 2008 96 0230 13 024 1074

300 12 - 010 1482 60.3* 908 I150* 1640 0.54 14375 4913 1047 971+ 124
000 X131 £042 #3233 #1835 £1.07 HLOT  #14f  $0269 2 #0325 H0.58

1000 o112 010 1458 66.3 68.1 1168 16.73 055 [4396 4.857 1043 5.80 743
000 £173  £19.0 467 1325 155 4005 2010 0278 +1.1  H0.24 - .59

2; Values are means £ S.D.
*: Differs from contro!, p<0.05l.
*¥: Differs from control, p<0.01.
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Table7  Histopathological findings of rats treated orally with pentacrythntoi in the combined repeat dose and reproductive/
developmental toxicity screening test .

Male Female
. Pentaerythritol (mg/kg) Pentaerythritol (mp/ke)
Hem . 0 100 30G 1000 0 100 300 1000
No. of animals examined ©I2@ 1z02W 129 122 129 129 32 =9
Organ : Findings ¥ ~ {(Grade)® : '
Liver : Perilobular fatty change @) 0% ¢ 1 1 0o 6 0
Focal necrosis of hepatocyles 6] 0 0 0 L} 0 2 0 1
Kidney (right/left) : Hyaline droplet deposition in tubular epithelium,
mainly proximal fubules (+} 5 & 2 4 g 0 0 ¢
“Eosinophilic body deposition in tubular epithefium,
mainly proximal tubules + 4 3 2 2 0 0 0 0
Urinary cast (€5 0 0 1 @ 0 1 0 0
Focal regeneration of tubular epithelium ) 0 1 a 0 ¢ 0 0@ 0
Regeneration of tubular epithelium (€D 0 0 0 ¢ g 0 1 0
Dilation of renal pelvis {+ 0 [V ¢ 4} 0 1 0
Dilation of tubules ) 0 0 0 0 o 0 i 0
Spleen : Friwous adhesfon to liver and intra-abdominal adipose tissue (+) ¢ @0 o 0 P ¢ 0 0
Granuloma, . <H> o 0 0 0 1 0 0 90
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 .1
Pituitary gland : Ciliated epithelial cyst <> 2 0 ! 2 1 i 0 ¢
Retention of homogeneous plasma-fike substance
in Rathke's pouch . (A 0 ¢ 0 1 3 H 3 4
Thymus : Atrophy (€3] o 0 o 0 1 0 0 1
Increase in RES cells in medulla {4 - O ¢ 0 0 i ¢ 0 0
lieum : Diverticulum <> 0 ¢ g. 0 0 0 1 0
Prostate : Interstitial infiltration of cells, mainly lymphocytes (+) i 1 1 0 - - - -
Ovaries : Lutein cyst < - - - - 0 0 1 0

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

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

¢: Includes one 2nimal whose pups 2l died.

&: There were no abnormal findings in the cerebrum, cerebellum, lhyrotd adrenal, forestomach, glandular stomach, duodenum, jejununt, ileam,
cecum, colon, rectum, festis or epididymis of 2l animals, and in the mammary gland, uterus or utetine cervix of one animal whose pups all died.

e:+ = glight change, 4+ = moderate change and <+> = delected,

£ Values are no. of animals with findings.
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Influence of pentacrythritol on reproductive and developmental performances of rats in the corbined repeat dose and

Table 8
reproductive/developmental toxieity screening test
Ttem . Pentaseytheitol(mpfig)
i] 100 300 1000
No. of animals examined 12 12 . 12 12
No. of pairs with successful copulation 12 12 11 iz
Copulation index * (%) 1000 100.0 L7 100.0
No. of pregnant animals 10 10 3 | 10
Fertility index ¥ (%) 83.3 33.3 1000 - 833
Mo. of corpors Iutea 18.0 + 2.1 182 £ 19 173 £ 2.8 185+ 2.1
No. of implantation sites 16.6 & 2.0 170+ 12 149 + 49 170 £ 1.2
Implantation index 9 {%) 9.7 + 3% 93.9 + 64 345+ 229 925+ 64
No, of pups born (%) 148 1 26 161 + 09 141 £ 4.5 154 £ 2.8
Delivery index 9 (%) 5.0 +98 949 £ 49 95,1 £ 66 90.6 + 14.9
Live pups bomn
No. 143 + 2.7 157 £ 09 139 +£45 13.9 + 40
Live birth index % (%) 96.6 + 60 97.6 + 42 98.8 + 2.8 L7 £ 227
Sex ratio P L0+ 06 13 + 09 SL1 &1 15415
Dead pups borm
No. 0.5 + 0.8 04 07 0.2+ 04 1.5 £ 4.1
Gestation length (day) 222 % 04" 22,1 + 0.3 " 220 04 221 £ 0.3
Gestation index 2 (%) 100.0 1000 100.0 100.0
Nursing index ¥ (%) 100.0 100.0 100.0 o0.0 7
Live pups on day 4 :
No. 141 28 156 £ 0.8 . 13.6 £ 43 14.8 + 2.6 9}
Viability index ¥ (%) 984 + 35 94t 19 98.5 £ 3.5 993 + 2.1 (9)
Body weight of pups (g)
" Male Onday 0 6.74 £ 0.58 6.73 + 0.41 6.66 £ 0.51(10) 674 + Q.60
On day 4 10.64 & 1.52 10.29 + 0,81 10.27 + LI2(10) 10.23 + 1.27(9)
Female Onday0 6.40 + 0.64 633 + 0.43 649 + 0,87 640 £ 0.59
Ondayd 10.08 + 1.74 9.73 + Q.64 16.15 % 1.99 9.66 + 112 (9)

a: (No. of pairs with successful copulafion / no. of pairs maled) X 100.

b: (No. of pregnant animals / no.of pairs with success{ul copulation} X 100.
¢ (No. of implantalion sites / no. of corpora lutez) X 100.

4: (Mo. of pups bor { no. of implantation sites) X 100,

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

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

g (No. of females with live pups delivered { no. of pregaant fernales) X 100,
b: {No. of females nursing [ive pups / po. of females with normal delivery)} X 100.
iz All the pups at one litter died 6l day I of lactation.

j: Values in pareatheses 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

E#

OECDEEFF L R ZLMREETEO—BRE LT, ~
YFELYA) b =RATOWT, MEERV SRRy
REBE V- EICEDERLA,

BREW L LT, Salmonella typhimurium TAL00, TALS3S,
TA98, TA1537Y 3 k UFEscherichia coli WP2 uvrA® %
v, EEEBIURINERLEOVWFR Y, HEEst
B, SO~5000pg/7 )V — FOBET, RRERII2.5~
5000 pg/ 7L~ FORETRE RT3,

ZOFER, 2EORRABL Y, FoeihsBHoRTHIC
2T, WThOHETIHEER: © = — Wbt
BHbhLrdotl ks, Ryyzy Ry k— iz,
mu\f-a!ﬁ,*f«hm='c¢‘£l§tkr7é‘ Lzew (Baid) &
- F AR

A B & UHB A
(e
Salmonella typhimurizm TA100
Salmonella typhimurium TA1535
Escherichia colf WP2 uvrA
Salmoneliz typhimurfum TA93
Salmonelifa yphimurium TA1537

S, typhimurium®D 4B i 1975 10A 31 BT 2 U 24
RE, 7Y 7F N TAEOBN Amesl+4 553555
. .

" E. coli WP2 uvrARRIS 1979485 H9 H - BN 8= 2T 2
DEAEREL P L5555,

BEEE, S0CUT CHIFRE LI~ SHEHIz, &
WRTEOMMIFC, 73/ BEkE, UVESE, Bi
UBER () L7 ) VEFERT (pRM101) DF
oW T DR ETo 4. BEICBLT,
Y b 70 ANo.2 (Oxoid) # AN LE R EBEIER
TEEL, 37°C, ,-%mou#r’maﬁe FEJLI-DOER

EEEE L

(REBHE)

N¥FIYRAY RV (CASNo. 115-77-5) b2, BIaly
KChs., #ERIZOLO (T v ES 50825, Akl
WELTIRYFTIRY b—i (22%), FARYF T

= a— [\

ho%,

VZY b= 49%) B LUFH02%) &L, ZER
HieFEHEE) (30 2:{&+I#’rﬁ Eh bl s o0
o BERMMEG, ERBEICERTRELL.

Y FZYRY b—iE, MKICS0 mgmliz b kS
KR L&, FERTEAR VLSS TRERLE
EPPICRRIC AW,

REOMBICH T o T, Ary32y) XY F—Noilix
WP TOREMRBRT LR (3.125 mgm) 5 X Ui
BE (50 mg/ml) DAREICDWVT, EEENLLT CER
Lz, TORR, BEBAEMICETAEY L TLOF

CBHERE, FRERDNEOME) OFEIH LT, 103

BLEPINBTH o7, .

T, FRBINCHWASEAECOWT, 480
;tﬁéfmf-#;% 3.125 mp/miSE DS BILEE HEREIC
#L, 97.1~99.8%, 50 mg/mliﬁﬁi&i 95.2~98.7%C
Hol,

DEDER,S, Ry R) b= liﬁﬁﬂiﬁﬂi*
TREETH Y, F-RERORBRW RS RBUFE
OEDEEMICH B = L ABERL S s,

(Rt EBYpE)
AnwBHaRgEs X U’?—m(’&iﬁtuuT@ EBhT
&5,
AF2 [ 7V 754K
SA ITYV{EFFYTA
9AA I 9T I/TZ YTV  (Sigma Chem.Co.)
20A 1 2T I/ TV M (FBHETZED)
AF2, 2AAIIDMSO(RIEMETE®R) LB L~ @
T2CCTHERE L, HEERIBLZ. 9AARDMSOI,
SAEBERIIEE L TRPAICREBICH .

(3 & S0 RS
1) by TPH— (TAEES)
.;awykmi& (&) B XU (B) 2 FRIL 101 DFAE TR
A- L ?‘-

(.tﬂa‘é:??&(ﬁ'ﬁ))

(A) 77 b7 H— (Difco) 0.6%
Elkrhuoa - 05%

B)¥L-LAF VY 0.5 mM
| g 0.5 mM

* 1 WP IS, 05mML-FY T b7y v A

g ARFAR
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BlEERNE

2} AmiER

Bk, ARNSGR BB ERIER AW, &
B, BEi1Y w ALV OMRETREOE B TH A,
R TR YT b - TG 0.2
7TV - LRI 2

) UBEART A YA 102
Y UE—T VEST A 1.92g
AEpbF r U A 0.662
ZNa—2 20g
732 | + 7 % — (Difco) 15g

EO MmO ¥ — VIS 0mERLTEDTD
A, '

3) SoiRE (1 P TREOEKFEEE)

Sgkx 0.1 mi
LR A S 8 mmo}
(I Ry PN 33 mumol
FNa—R -6Y VKR 5 mmol
- NADH 4 rmmmol
NADPH 4 mmel
QoM ) EREET H T4 100 mmel

*x T TEERO Sprague-Dawley RET v b T n /778

- REF—PRB LTS, 67 THY(BE
OHRFES CEEFEL THFERLA S (Fy
S—w TR AW

(BEBRAHE)

T bEZHWT, BEEES I URAEERMEC
ko THBET o,

AR Ly FT F -2 ml, HEERAREL

“ml, Y EEEEE.S ml (UBHEE{ERBC B\ TIZSoR
{05 mD), BEHTKI mEESLA-0LEREBTER L
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ERLTED. ¥, HERE LTHBRBEEEED
KRbh ik, FLIEE0RBTEDESREMW
. FREECLOBUNRBBEOAKRELURER
Tablel, 26Cm L A=, BEEEITCTHREEMT Y, ETLE
Bov-—-HrEEL HBEEOFRIIOWTIE, B
RS 5 Vi FEGEMET ©, EREEOEREORES
YT L7,

Byt o) .
Hui-sEBoBEE®S b, B LOREROERE
BEVABEHECBWT, HBWEEEETAT

BERS2ERERT T o~ BOPSEY, FEME

DFERICET2ER ECEmL, o, TOEMCER
ST ASEETEESRD O RALGEK, SHERY
BRARBRCSWCLREELET S (8% L HeET
BTl '

ERE LUER
(AR FHTHE)
50~5000 pg/7 b — b OFERITAKEAIE L, HEE
EELEEIA, WTHLOBREHEBWTY, TR1O

—_—

IS CHREREED b hthofo ¥ib, KBRS
WABSHAEL, TRUOBREEICBWT, BEEE
AEMbE L bSO g AL — P ETHIE E LR,

{(FEE) ' .

FEETablel, 2 IZRLA, Ny F2YAY b=t
W, 3125~5000pg/ 7 L — FOREET, Rikzabl,
SerEiE L. 2BORBICBWT, BwisEfoR
EHOBEEDS R#EHEowTRicEwTh, BR
BEROS HER T = —ORMEED bR ors,

MEDERIIRSE, RV yTYAY P, Aw
RBRESVWTERREEZE L2V 0 (BB LT
L7

XE

1) D.M. Maron, and B.N. Ames, Mutation Research., 113,
173 (1983). ) :

7) M.H.L. Green, "Haadbook of Mutagesnicity Test
Procedures.” B.J. Kilbey, M. Legator, W, Nichols and C.
Ramel cds., Elsevier, Amsterdam, New York, Oxford,
1924, pp. 161-187.
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Table 1 Results of bacterial reverse mutation assay (1) with pentaerythritol** on bacteria
With {+) or| Test substance Number of revertants (number of colonies / plate , Mean + S.D.)
without (-} dose Base - pair substitution Frameshift
"| o Mix (g Jplate) TAIOC TAIS35 WP2 uvr A TADS TA1537
' Solvent | 127 105 118 £ 16 W[ 1T 13 181 21 24 214 & 7 S
control ( 117+ 11.1) { 14z 5.7) ( 16+ 2.6} ( 2: 1.7) { 6% 10)
3125 tm 96 94 g 9 104 25 18, 23 17 20 23 6 8 9
{ 100+ 93) 9+ 1.0) (2% 3.6) 20+ 340) (8% 15}
625 il4 129 16f 12 18 11| 24 27 34 v 20 2 8 4 10
( 120+ B3 (141 38) {23+ 5.1) { 20& 10) ( 7+ 3.1)
1250 94 92 1maiun 14 ‘w|x=m 2 3| w w 2w| s § s
(103% 179 ( 12F 21} { 24+ 42) (23 38) { 6+ 15)
S9Mix 2500 126 104 112 | 14 12 12} 18 25 27| 20 26 30 4 1 8
{ 114+ 1LI) ( 13% 1.2) { 23+ 4.7) ( 251 50) (4% 353
- 5000 136 8 103 | 12 .5 6l 14 19 32 18 27 13 7 3 7
¢ Ilid 24.8) €z 38) (221 9.3) ( 19% 7.1} ( 6£ 23)
Solvent 145 145 140 ) 14 12 12| 15 23 21 27 38 28 6 12 [
control (1433 2.9) { I3+ 12) (20 42) ( 31% 6.1} ( 8+ 335)
3125 131 138 112 | 15 9 0| 3 20 3] 22 26 3| 11 16 10
{ 1274 135) ( 1kk 32) {30+ 939 ( 28% 20) { 12% 32
825 136 2122 136 [ 16 11 i5 | 24 28 25| 33 2 26| 10 10 10
{ 13lt B.1)Y (14 26)  ( 26% 2.3 (282 40) { _10E 0.0)
1250 13 131 126 11 15 1433 18 30| 31 2B 2|12 10 8
( 123+ 93) ( 13+ 21) (37 79) ( 284 3.1) {10t 2.0)
SOMix 2500 24 105 i) 15 n o o730 26 2| a2 35 29| 18 6 15
{ 115 96) (114 4.0) ¢ 28+ 213 ¢ 29+ 3353 ( 13+ 62)
) 5000 138 118 1270 7 12 12| 29 23 18 T4 21 15 17 7
128+ 100} (1o 29) ( 23% 55} ( 36% 1.7) ( 13+ 5.3)
Positive | Chemsical AF2 SA AF2 AR2 JAA
control Dose_{ng /plate) 0.01 03 0.01 0.1 80
$9Mix (-} | Number of 357 322 365 [212 235 228 (115 140 149 | 593 624 696 {1163 1060 993
coloaies / plate ( 348+ 23239 ( 222% 85) (1351 17.6) ( 638% 52.8) {10524 554)
Positive Chemical JAA 2AA 2AA JAA 2AA
control Dose fplats) i 2 10 .5 2
$9Mix (+){ Number of 298 784 873 (343 337 W1 {1136 1229 1281 | 371 384 400 | 226 254 253
colonies / plate ( 852+ 5993 ( 324+ 7284} (1215+73.5) ( 385% 14.5) { 2442 15.9)

AF2: 2-(2-Puryl)-3-(5-nitco-2-furyDacrylamide . SA: Sodium azide. 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
++: Purity was 92.7 % and dipentaerythritol (2.2 %) and bispentaerythrito) (4.9 %) were contained as impurity.
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Table2 Results of bacterial reverse mutation assay ( X } with pentaerythritol #*on bacteria
With (4) or | Test substance Number of revertents (number of colonies / plate , Mean + $.D.)
1 without (-3 dose Base - peir subsintian 1y Frameshift ype
SO Mix (g Jplate) TAI0D TAI535 WP2 uvr A TASE TAIS37
Solvemt 09 13§ 115 ] 9 11|27 35 20| 20 21 16 7 6. 6
control (1214 153 _10% 31.3) (3% 7135 { _19% 16) ( 6% 0.6)
312.5 123 132 i35 1 15 12|31 = B/ 19 19 7 5 7
{ 130%  6.2) (13 21) (_ 29+ 671) (_19% §.0) (6% 123
625 136 11 1234 12 17 w!l23 2 6{ 2 18 2 7 7 4
{ 123% 12.5) ( 13% 36) { 54 1.7) (20 20) (&% 1.7
1250 133 135 114 2 S 12|20 27 18 16 22 2 7 10 12
{ 127+ 11.6) {14 7.2} (_ 22+ 47) {20+ 3.2) ( 10+ 259
SOMix 2500 135 137 21 § 11 72 31 | 14 2 25 9 9 8
( 131+ 87) ( 9% 2.1) {26+ 6.1) { 2% 57) [ 9+ 06)
o) 5000 18 123 134 | Il 13 10| 2 13 27 2 20 24|11 10 8
¢ 125% 829 (. 1+ 15y 26+ 2.6) (19t 61) ( 0% 15)
Solvent 118 126 133 é 8 I5] M 25| 3 33 ;]| w0 8 13
control { 1262 1.5) (10t 4.7) {26% 4.2) { 34+ 34) { 10x 25)
3125 160 158 144 [ 18 13 13 | 27 2 33 ) 3x 35 27 | .15 9 12
{ 154% B7) ( 15+ 289 { 31F 32) {31+ 40) ( 12+ 3.0)
625 45 153 131 ) 13 1 w0 | 2 32 3% 34 27 2|13 1w 20
(_143% 1L.1) { 14% 4.6 {32+ 65) { 29 4.0) ( 14+ 519
1250 140 155 M9 ) 17 17 15| 22 20 23| 27 37 3 )15 17 12
(148% 75 (16 123 ( 24 1.5) ¢ 32+ 50. ¢ 15% 253
SOMix 2508 132 122 138 ] 4 15 1B ] 30 2/ M| 43 36 30 5 12 1B
(131 813 { 16+ 4.4} {_31% 31) { 36+ 65) (_12% 65)
e8] 50600 128 127 134 7 g 1527 2 2| 3 32 29|10 10 7
(130: 383 {10+ 43y {261 3.6) { 30 15)Y { 9+ 1)
Pasitive Chemical AFZ SA AF2 AR2 QAA
contro] Dose {pig /plate) 0.01 0.5 . 001 0.1 50
$9 Mix {-) { Number of 532 483 500 (334 338 344 [ 175 210 242 | 948 957 930 1342 1484 1ém
colonies / plate ( 505+ 249) ( 339+ 50) ( 209%335) ( 945+ 11.7) (14821 139.5)
Positive Chemical ZAA 244 284 2AA 244
contral Dose (jxg /plat=) 1 2 10 0.5 2
59 Mix (+) | Number of 738 913 943 | 324 312 299 1493 1584 1615 | 435 400 431 | 288 329 303
colonies / plats { 865£110.7) ( 312+ 125) {i5644:634 ) ( 422+ 19.2) ¢ 308+ 205)

AF2: 2(2-Furyl).3-(5-nitro-2-furyDacrylamide . SA: Sodivm azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminpanthracene
*4; Purily was 92.7 % and dipentacrythritol (2.2 %) and bispentacrythritol (4.9 %) were conlained as impurity.
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In Vitro Chromosomal Aberration Test of
Pentaerythritol on Cultured Chinese Hamster Cells
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1. ML A

U —F - QY= 7 (JCRB) 2 5 AF (198842
R, AFE #RME, FELR)LEFy4=—X 1
LR Y —HEOCHLAUMR %, BB iSiorbiimcR
B Hwiz,

2. HEHoOEs
Rz, 405180 (FCS 1 JRH BIQSCIENCES) #
WRIRINL 7z A — 7 A MEM (RSB ER) TR A v
FAR
3. EEEN i
2X 0B OCHLAUHINE %, MBS midk ARz F 4 v
¥ & (6 cm, Coming)- 1< &, 37°CHDCO, 1 ¥ F 2~

FA, ERFRAETE, Somix

— (5% CO, ) WTHEL L. MHEnETHE, MiagE
IDBITEEPEEINE, 24650038 & USRS RILER L 7.
T, ENMAETE, MISSEIEBICSI mix BT B
XU ET COMENEL, SR THREREERT
S OITISFRMIEEE L.

4. HEYHE

Ry Fx YR b— N (BES | PE, CAS No. : 115-77-
5, Oy MBS 150825, SHAALEGRONE dhAEE
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276°C{30 mmHg, FRCH,0,, FFF 136.17, #E
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5 WEMEOBRES

HEMEOWEN, B0 XTof. HEYLTE
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TEECERINFIRE, REERERERL S 14 mg/ml)
FHEL, oVWTEELIBE CERFHL CREnBE
ORBHHAEEE L. ERDEASEE, v
TORBIEBTEREEOCW0 B (W) 2B XS IIME
oo BEAERERRCAVWA SR ERERORER,
SERERN (EEN TOTEEE BAVEINED 90.0~110%)
DETHo . b, BEOREICIOVT, HEREL
frh#ddhaix, '

6. MIHEHIERGC & 5 MBREORE

FEEREFRRICAV S EB K ONMEEE F ET
L7, BBWEAOHBRYEAMECRITTEER AN, ¥
B E OCHLAUMR o435 % HEREMEHER L, BBtk
MFRTREEr (Monocellater™, &V /S X BETHERD) %
AWCEBOBEERHIL, ERYEIENE R
BB AHIREREOI: b - TIgEE L,

TOER, SN, FREEMEE 5, REBLAT
NTOBREEHET0% T &2 2 EMOHITED S5l
7o 7z (Fig. 1).
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Tablel  Chromosome analysis of Chinese hasister cells (CHL/IU) treated with pentzerythritol(PE)** without §9 mix

Concent- Timeof No. of No. of structural aberrations 3) No. of cells £ 5)
Croup ration  exposure cells P Others _ with zberrations Potyploid Judgement
(mgfnl} () analysed gap ob ofe csb cse f mul  total TAG (%) TA (%) (%) SA NA
Control 20 0 0 0 0O 0 0 .0 0 0 C(00) 0(00) 0325
Solvent 0 o o 2 0 0 0 0 0 0 2 0 2(10) 0(00) 063
FE 0.4 2 200 1t ¢ 0 0 0 0 O 1 o 1 (05) 0 00) 013 - =
PE 0.7 24 200 1 O 0 O 0 0 O .1 0 1 (05) 0(C00) 000 - -
- PE 1.4 24 200 1 01 0 0 0 0 2 0 2(10) 1(05) 038 - -
MC 0.00005 24 200 9 559 1 2 1 0 167 2 97*%(485) 94*(470) 025 + -
Solvent”ﬂ 48 20 1 L 0 2 0 0 O 4 0 3(15) 2 ( 1.0) 038
PE 04 48 200 ¢ 1 0 0 0 6 O i 0 1 (05) 1 (05) 038 - -
PE 0.7 48 200 6 0 0 0 0 0 O 0 0 0(00) 00Dy 038 - -—
PE 14 43 220 3 1 0 0 ¢ 0 0O 4 o 3(1s5) 1(C05) 038 - -
MC 000005 43 20 24 24 33 0 1 3 30 165 4  E82%(41.0) 72*(36.0) 0.13 + =

Abbreviations ¢ gap : chromatid gap and ciromosome gap, cib - chromatid break, ¢fe: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric 2nd ring etc.), f: acentric fragment (chromatid type}, mml : multiple abemrations, TAG : total no.
of cells with zbetrations, TA : total no, of cells with aberrations excepl gap, SA : structural aberration, NA ; numerical aberration,

MC: mitomycin C, 1) Water for injection was used as solvent.  2) More than ten aberrations in a cell were scored as 10,

3) Others, such as attenuation and premarure chromosome condensation, were excluded froim the no. of structuraf aberrations.

4) Eight hundred cells were analysed in each group,  5) Judgement was done or the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<0.05. ** : Purity was 92.7%, bispeniaerythritol(4.9%) and dipentaerythritod(2.2%)
were confaind as impurities, )

Table 2 - Chromosome anzalysis of Chinese hamster cells (CHL/IU) treated with pentaerythrito} PE}** with and without 89 mix

Coneent- 89 Timeof No, of No. of structural aberrations 3) No. of cells 4 5
Group ration mix exposure cells 2) Others with aberrations Polyploid _Judgement
(ng/nd) (hr) analysed gap b cte osb cse f mul  tofal TAG (%) TA (%) (%) SA NA
Conirol |y 29 ¢ ¢ 0 0 0 0 0 0 0 0(00) ©0(C00) 050
Solvent ~ 0 - 6-(18) 260 0.1 00 0 0 @ 1 0 1¢(65) 1(05) 0.3
PE 04 —o-{(18 200 1 0 0 0 0 0 O 1 0 1(05) 0 00) 038 - -
PE 0.7 - 6-(18) 200 0 0 3 0 0 0 O 3 g 1(605) 1 (05) 063 - -
PE 14 — 6-(18) 200 0 I O O O O O 1 ] 1{05) 1(05) 025 - -
CPA 0005 - 6-(18 200 0 ! O O 0 O O 1 ] 1(05) 1 (05) 038 - -
Solventn 0 + 6-(18 200 0 0 1 0 0 0 10 11 0 2(10) 2(¢ 10Oy 025
PE - 04 + 6-(18) W00 2 1 0 0 ¢ 0 0 3 0 3(¢CLs) 1(¢05) 038 - -
PE 0.7 + 6-(18) 200 1 1 ©0 0 0 O O 2 0 2¢L0) 1 (a5) 038 - -
PE 14 + 6-(18 200 3 1 5 0 0 ¢ O ¢ 0 5(25) 210y 0.6 - -
CPA 0005 -+ 6-(18) 200 9 8 203 ¢ 1 13 190 501 0 140*%( 70.0 ) 139%(69.5) 0.00 + -

Abbreviations : gap : chromatid gap and chromosome gap, ¢tb : chromatid break, cte: chromatid exchange, csb: chromosome break,
cse ; chromosome exchange (dicentric and ring e(¢.), f: acentric fragment (chromatid type), mut : multiple sberrations, TAG : total ro,
of cells with aberrations, TA : total no. of cells with aberrations except gap, SA : sirvetural aberration, NA : numerical aberration,

CPA : cyclophosphamide. 1) Witer for injection was used as solvent.  2) More than ter aberrations in 2 cell were scored as 10.

3) Others, such as attenuation and premature chromoseme condensation, were excluded from the no. of structural aberrations.

4) Eight hundred cells were analysed in each group.  5) Judgement was done on the basis of the critetia of Eshidate et al. (1987).

* : Significantly different from solvent control at p<0.05. ** : Purity was 92.7%, bispentaerythriiol(4.9%) and dipentaerythritol(2.29)
were containd as impurities. ) ‘ .
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