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A 90-day Subchronic Oral Toxicity Study of Bacillus subtilis Gum in F344 Rats

Hideaki Nakamura, Takayoshi Imazawa®, Akiyoshi Nishikawa, Fumio Furukawa, Takako Ikeda,
Makoto Miyauchi and Masao Hirose

A 90-day subchronic toxicity study of Bacillus subtilis gum was performed in both sexes of F344 rats by
feeding of CRF-1 pellet diet containing 0%, 0.18%, 0.55%, 1.66% and 5%. Rats were randomly allocated
to 5 groups, each consisting of 10 males and females.

No animals died during the administration period and no differences in body weights and food intakes
were found among groups of either sex. Kidney weight was significantly increased in both sexes in the
groups given concentrations of 1.66% or more. However, the increases of kidney weight were slight in
themselves and other data on serum biochemistry and histopathology did not show any apparent
toxicological signs including renal toxicity.

These findings indicate that the treatment of Bacillus subtilis gum in the diet for 90 days does not exert

serious toxicity in rats even at the highest dose.
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Fig.1. Body weight curves for rats treated with Bacillus subtilis
gum for 90 days

Table 1. Food consumption and intake of Bacillus subtilis

gum
Food consumption Daily intake Total intake
Daose level  (g/animalday) (ma/kg/day) (g/kg)
(%) Male Female Male  Female Male  Female
s 134 8.5 26164 27276 2381 2482
1.66 13.7 87 8759 931.7 79.7 848
0.55 135 85 288.0 3028 262 276

0.13 139 87 97.6 102.3 89 93
0 140 89 - - - .
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Table 2. Hematological and serum biochemical data for F344
male rats treated with Bacillus subtilis gum for 90

days
Dose level (%)

Item 5 1.66 0.55 0.18 0
WBC(10'/u)) 517" 45+7 45%5 42+4 4514
RBC(10"/u1) 932431 946127 956128+  936+25 923425
1tb(g/d1) 154105 155205 15803 155%£04 154103
Ht(%) 446116 447116 451E12 443112 440%12
MCV(FL) 479104 472107 472%03 473105 476103
MCH(pg) 166102 164103 165102 165102 167102
MCHC(g/d)  34.6+04 347+09* 35004 349104 350+04
PLT(10'%uly 792436  77.6+41 786+31 77.0+22 78.7%33
TP(g/d) 6.8+0.2¢ 67101 67102 67402 66104
AIG o 20101 224010 2101 21201 2.1%02
AlB(g/dl) 46101 46+0.1 45%01 45101 45%03
Glu(mg/di) 129+5 133+14 13116 129+8 13510
T.Cho(mg/dl) 704 7819 7212 7316 kg
BUN(mg/dl)  25.6%14** 234+£21 223+08 213+12** 234%16
CRN(mg/di) 03%0.0* 0301 03100 03%00 03%00
Ca(mg/dl) 103102 104+£02 104+£02 104201 103104
P(mg/dl) 61103+ 5903 57402 5.6%03 5604
Na(mEQA) 145k 1¢¢ 145k 1** 14510 1431 143%1
K(mEQA) 4.1+02 40103 38101 4.1£02 4.0%0.2
CmEQM) 1031 1041 1041 103+1 ° 1031
AsT(1UN) 728 75+12 71t10 75+6 665
AIT(IUN) 528 53%5 5214 525 4813
LDH(IUN) 338%+154  386%342 115%57  358+317  203+93
ALPQUN) 344124 336+36* 342129 371+21 37129
a): Mean+S.D.

*,** :Significantly different from the control group at p<0.05, p<0.01, respectively.
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Table 3. Hematological and serum biochemical data for F344
female rats treated with Bacillus subtilis gum for 90

Table 4. Final body weights and relative organ weights of rats
treated with Bacillus subtilis gum for 90 days

days
Dosc level (%) Dose level (%)

Item 5 1.66 0.55 0.18 0 g S 1.66 0.55 0.18 0
WBC(10%ul) 366" 3748 43113 3845 3447 Body Weight(z)  303.0£152° 3126+146 31191112 31221144 30891140
RBC(10"/u) 897422 806+21 881%23 887434 871428 Brain(g%) 0643004 0631003 0621002 0631003 062+0.03
Hb(g/dl) 160404 160404 158404 159406 156£05 Heart(g%) 0304002 0294002 0294001 0294001 029001
(%) 446412 450400 444412 4484138 439415 Lung(R)(g%) 0.21:1£0.02 0.211+0.01 0211001 0.221+0.03 0.2610.18

: (L)g%) 0112001 0112001 011£001 0124003 0133007
MCV(FL)  49.8£02** 502404 505£03 505403  504£04 Liver(g%) 2354015 2374007 2334004 2284005 228+0.08
MCli(pg) 178£01 178401 179401 179401 179402 Spleen(z%) 0214£001* 020000 020£001 020£001 0.20+0.01
MCHC(g/dl) 35.8+03* 355+03 355+02 354102 354104 Adrenal(R)(mg%) 53+06 5.1£04 55407 52407 5.0£05
PLT(10'/ul) 829148 81.7%51 843149 829135 83.7%66 (Lymg%) 56104 57£05 6110 6.0%ll 61£09
Kidney(R)g%)  0.32+002** 03000 029£001 030£0.01 028£00]
Trie/dh 65£02 63+£03  67+01 66302 6.7+03 (L)(g%) 0.33£0.02** 0.311002** 031+£002 0311002 0.29+0.01
AG 25402 2602 2602 28403 27401 Testis(R)(g%) 0494003 0491003 0494002 048£002 048002
AlB(g/dl) 4720.1%* 49102 48102 43102 49402 (L)e%) 050+003 0504003 0494002 049£002 049£002
Glu(mg/dl) 116+£7  12246* 119+12  111£8 11110
T.Cho(mg/dl)  96+7 1029  93+8 9749 9549 Dose fevet (%)
BUN(mg/dl) 229+15 183%10 197427 209430 207432 2 5 1.66 0.5 0.18 Ll
CRN(mg/d) 03200 03£01 03400 03£00 0300 Body Weight(g) ~ 161.3£5.1 1657496 1638185 164981 164.5£56
. Brain(g%) 1072005  1.06+£0.07 1.06£006 1054006 1.06£0.05
Ca(mg/dh 103£02 106£02 105+02 103£03 105302 Heart(g%) 034002 0331001 0324002 0324001 032%0.01
P(me/dl) 54103 53£05 55305 59%04*  53%05 Lung(R)(g%) 0341020 028+002 0274002 0274002 027001
Na(mEQ/) lstl M6l 15kl 144kl H45Ed Le%) 0154001 015001 0142001 0.15£003 0.14200
K(mEQ/) 38+01 3802 3802 39402 39403 Liver(g%) 226£007* 223£0.09 2.17£010 2.16£007 215009
Ci(mEQ/N) 10712 1061 1071 106+2 1052 Spleen(g%) 0244001  023+001 023+001 0231001 023+0.02
CRE(IUN) 724£06* 77109 8.1%13 86107 82106 Kidney(R)(g%)  0331002* 0324002 029+002 0301001 031£0.02
AsT(1UN) 6614 65+5*  T2%10 7843 74+11 (Lyg%)  033+001¢* 032+002* 031£0.02 031+001 030+0.02
AIT(1UN) 39+4 36+4 38+5 3845 36+4 Adrenal(R)(mg%) 115108 117410 103%14 10715 108+1.3
LDI(IUA) 107456+ 116461 186162 6314109 313329 (Lme) 130+18" 127414 123316 12012 112+12
ALPQUA)  211:28%* 233430 247431 248+20 25616 a): Mean28.D.
* *+ Significantly different from the control group at p<0.05, p<0.01, respectively.
a) : Mecan*S.D.

* ** Significantly different from the control group at p<0.05, p<0.01, respectively.
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