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Fig. 2. Body weight of female rats in single dose toxicity study of DB9011 by oral administration.



Table 1. Monality and minimum lethal dose of rats in single dose toxicity study of DB%011 by oral administration

Sex  |Growp Number of| Hours after administration Days after administration Total number}Minimum lethal
(mg/kg) imal 0~05 2 4 6 6 7 3 9 of deaths dose (mg/kg)

Vehicle control 5 o 0
Male {DB9011 - 20
DB911 200
DB9011 2000
Vehicle control
FemalefDB3011 20
DBS011 200
DB9011 2000
*; Number of deaths.
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Table 2. General sign of male rats in single dose toxicity study of DB9011 by oral administration
Group Number of males and Days after administration
{mg/kg) general sign 0 1 2 3 4 ) 6 7 8 9 10 11 12 13 14
Vehicle ¢ | Number of males s s 5 5 5 5 5 5 ) S 5 5 M 5 s
_control Normal S ] 5 5 5 5 S 5 5 5 5 5 5 5 S5
20 | Number of males 5 5 5 5 5 5 s 5 5 5 5 5 5 5 5
Normal 5 5 5 5 5 3 5 5 s 5 s 5 s 5 5
DBYO1t 200 | Number of males 5 5 5 s s 5 § 5 5 s 5 5 5 5 5
Normal 5 5 5 5 5 3 5 5 5 5 5 p) 5 5 5
2000 | Number of males ] 5 s 5 5 s ] 5 5 5 s 5 5 5 5
Normal 5 5 s 5 s 5 5 5 5 5 s 5 5 s 5




Table 4. Body weight of male rats in single dose toxicity study of DB9011 by oral administration

Group Vehicle control DB9O11

mg/kg) 0 20 200 2000

Number of males 5 5 5 : 5

Days after admin-

istration 0 112.4 % 2.6 113.0 £ 3.3 112.4 % 3.0 112.8 £ 2.1
1 128.6 + 3.2 129.0 2.9 130.0 * 3.5 129.0 % 4,1
3 151.0 ® 4,9 154.4 £ 2.2 151.8 & 4.7 152,2 £ 4.0
7 188.4 % §.0 191.0 = 3.7 188.8 £ 8.5 190.0 £ 12.1%
10 214.0 £ 12,1 218.4 £ 5.t 213.8 £ 11.1 216.6 £ 15.5

. 14 246.4 £ 13.7 252.2 £ 1.1 245.4 & 14,2 250.2 &£ 21.7
Each value shows mean (g) *S.D.



Table 6. - Mecropsy finding of male rats in single dose toxicity study of DBO01l by oral administration

Group Vehicle control DB9011

(mg/xs) 0 20 200 2000

Number of males 5 5 5 §
Normal 5 § 5 §




Table 1. Necropsy finding of female rats in single dose toxicity study of DB901l by oral administration
Group Yehicle control DB9O11
(ng/%e) 0 20 200 2000
Number of females § 5 § 5
Normal 5 5 5 5




Appendix:1-1.  Individual general sign of male rats Test No.4163

(Group : Vehicle control }

Hours after administration Days after administration

Animal No, 0-05 2 4 6 1 2 3 4 5 6 7 g 9 10 11 12 13 14
001 0 0 o o o (o} o 0 0 0 0 4] o} 0 0 o Q o

002 0 0 o 0 o o 0 o 0 0 0 0 0 o 0 0 o o]

003 o] 0 0 0 o 0 o o o] 0 o o 0 0 o [+] (o} 0

004 o 0 (o] o o} o] o 0 o [¢] (o) 0 o o o 0 o 0

005 0 0 0 o 0 0 o] 0 0 0 o o 0 o o o] [ 0
Number of males s 5 5 5 5 s 5 5 5 5 5 5 § 5 5 s 5 5
Q 5 5 S 5 5 5 5 s 5 s 5 S s 5 5 5 5 5

O Normal.



Test No.4163

Individual general sign of male rats

Appendix:1-3,

(Group : DB9011 200 mg/ke )

Days after administration

Hours after administration

0~0.5

12 13 14

1

10

2

Animal No.

201

203
204

205

Number of malcs

O : Nomnal.



Appendix: 1 -4, Individuat genefal sign of male rats Test No.4163

{Group : DBS011 2000 mg/kg )

Hours after administration Days after administration

Animal No. 0 ~0,5 2 4 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14
3ol o} [¢] (o] (4] o (o] o] ¢} (o) [0} ] ¢] (o] (o] (o] (o] (o) (o]

302 0 0 0 0 o o o 0 o 0 o] 0 0 0 o 0 0 1]

303 0 o] o [+] 4] 0 0 o} (+] o] [o] [+} (o] o o] 0 (s} (o]

304 0 (o] o 0 [s] 0 [¢] o] o Q o] (¢} o] o (o] o] [v] [¢]

308 O O o] O [¢] 4] o [s] [¢] [¢] 0 0 o o (o] 2] O O
Number of males 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0 5 5 5 5 bl 5 5 5 5 5 5 5 5 5 5 $ 5 5

O: Normal.



Appendix:2-1,  Individual general sign of female rats Test No.4163

(Group : Vehicle control )

Hours after administration Days _afier administration

Animal N 0-05 2 4 5 1 2 3 4 5 6 7 8 9 10 1 12 13 14
051 o 0 o 0 0 0 0 o 0 o 0 0 0 o 0 o 0 o

052 0 0 0 o o o 0 0 o 0 0 o o 0 o o 0 o

053 0 0 0 0 0 o 0 0 0 0 o o 0 0 o o o o}

054 -0 o o 0 o o 0 o 0 0 0 o o o o o o 0

0ss o 0 0 o o 0 0 o 0 o) s 0 o ) 2} 0 o 0
Number of females 5 5 5 5 5 5 5 5 5 ] 5 5 5 5 5 5 5 5
o 5 5 5 5 5 5 5 5 s ] ] 5 5 s 5 5 s 5

O: Normal.



Appendix: 2-2. Individual general sign of female rais Test No.4163

(Group : DBO011 20 mg/kg )

Hours after administration Days__ after administration

Animal No. 0~0.5 2 4 6 1 2 3 4 5 6 7 8 9 10 11 12 13 14

151 o 0 0 o o o 0 o o 0 0 o o 0 0 o 0 (o]

152 [} Q [+] (o] o ] [v] (o] (o] o] 0 (o] (o] o 0 (o] [s] o]

153 o o o 0 (o] o o © o o 0 o o 0 o o (o] o

154 0 Q (4] (o] o} 0o ¢} 0 [o] 0 0 [+] o o o o] [¢] o]

155 [s} 0 [s) [ 2 0 ) 0 [s] (o] 2} O [o] [3) o] 0 4] o] 0
Number of females 5 5 S 5 5 5 5 5 § .5 s s 5 5 5 5 b s
O 5 S 5 5 5 S S 5 S ] 5 5 5 5 5 5 S 5

O: Normal.



Test No.4163

Individual general sign of female rats

2-3

.
«

Appendix

(Group : DBO011 200 mp/kg )

Days after administration

Hours after administration

0-0.5

11 12 13 14

10

Animal No.

254

255

Number of females

5

O: Normal.



Appendix :2- 4, Individual general sign of female rats , Test No.4163

(Group: DB9011 2000 mg/ks )

Hours after administration Days after administration

Animal No. 0~0.5 2 4 6 1 2 3 4 5 6 1 8 9 10 1 12 13 14
35) o} s] 0 0 o] 0 4] v} o 0 0 0 0 o] o] o o) 0

352 0 0 0 o o 0 o] o 0 o o 0 o 0 o o] o o

353 0 o o o] o 0 o o] (o] 0 o o] o o o 0 0 o

354 © o o o o ¢ © © o o o o o o o o o 0

358 4] 0 o 0 0 0 0 0 0 o] 0 o 0 0 (o] o) (] 0
Number of females 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
O 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5

O ; Normal.



Appendix 3-1. Individual body weight (g) of male rats Test No. 41¢

(Group: Vehicle control)

Male Days after administration
No. 0 1 3 { 10 14
001 109 125 147 180 - 205 - 235
002 - 113 129 - 151 182 208 241
003 116 133 159 203 233 270
004 111 126 151 189 205 241
005 113 130 147 188 219 245
Number of males S S 5 5 5 5
Mean 112.4 128.6 151.0 188.4 214.0 246.4

S.0. 2.6 3.2 49 9.0 2.1 13.7



Appendix 3-2. Individual body weight (g) of male rats Test No. 416.

(Group: DB%011 20 mg/kg)

Male Days after administration
No. 0 1 3 7 10 14
101 109 128 152 189 219 253
102 118 133 154 188 216  24%
103 114 131 158 196 224 261
104 1120 127 154 188 211 241
105 112 128 154 194 222 257
Number of males S 5 5 S 5 5
Mean 113.0 129.0 154,4 191.0 218.4 252.2
S. 0. 3.3 2.% 2.2 31 S.1 17
Judge o
Method AN AN AN AN AN aN

AN: Analysis of variance (one-way layout).



Appendix 33, Individual body weight (g) of male rats Test No. 416

(Group: DB9011 200 mg/kg)

Male Days after administration
No. 0 1 3 7 10 14
201 115 134 155 198 225 253
202 116 133 158 198 226 264
203 109 127 146 181 206 242
204 110 130 150 185 210 242
205 112 126 150 .. 182 202 224
Number of males 5 5 5 5 5 5
Mean 112.4 130.0 151.8 188.8 213.8 245.4
S.D. 3.0 3.5 4.7 8.5 11,1 14.2
Judge o
Methad AN AN AN AN AN AN

AN: Analysis of variance (one-way layout).



Appendix 34, Indiuvidual body veight (g) of male rats Test No, 414

(Group: DB9011 2000 mg/kg)

Hale Days after administration
No. 0 1 3 7 10 14
301 113 124 151 188 213 244
302 117 133 158 201 233 273
303 110 126 143 170 192 216
304 111 129 152 195 223 253
305 113 133 157 196 222 263
Number of males 5 5 5 5 S 5
Mean 112.8 129.0 152.2 190.0 214.6 250.2
$. 0. 2.7 4,1 4.0 12.1 15.5 21.7
Judge o
Method AN AN AN AN AN AN

AN: Analysis of variance (one-way layout).



Appendix 4-1, Individual body weight (g) of female rats Test No. 416,

(Group: Vehicle control)

Female Days after administration
No. 0 1 3 7 10 14
051 99 110 130 150 164 174
052 99 113 134 151 161 17%
053 103 118 138 149 183 199
054 98 111 130 148 160 174
055 100 115 140 148 179 182

Number of females 3 5 5 5 5 S
Mean 99.8 113.4 133.8 157.2 169.4 181.6

$.0. 1.9 3.2 4.8 10.4 10.8 10.3




Appendix  4-2, Individual body weight (g) of female rats Test No. 41¢

{Group: DB?011 20 mg/kg)

Female Days after administration
No. 0 1 3 7 10 14
151 100 110 130 150 158 172
152 103 117 135 151 160 176
153 9¢ 113 132 151 162 178
154 96 107 127 149 161 177
155 103 113 132 155 174 190

Number . of females 5 5 5 5 bt S
Mean 100.2 112.0 131.2 151.2 143.0 178.6
S.D. 2.9 3.7 2.9 2.3 6,3 6.8

Judge -

Method AN AN AN AN AN AN

AN: Analysis of variance (one-way layout),



Appendix 4.3, Individual body weight (g) of female rats Test No. 416

(Group: DBP011 200 mg/kqg)

Female Days after administration
No. 0 1 3 7 10 14
251 99 113 130 150 163 172
282 103 114 132 155 166 178
253 99 113 132 159 174 187
254 96 111 122 148 161 175
255 102 . 115 140 159 171 182

Number of females 5 5 S 5 S 5
Mean 99.8 113.2 131.2 154.2 147.0 178.8
$.0. 2.8 1.5 6.4 5.1 5.4 5.9

Judge

Hethod AN AN AN AN AN AN

AN: Analysis of variance (one-wdy layout).



Appendix 4-4, Individual body weight (g) of female rats Test No. 414

(Group: 0B9011 2000 mg/kd)

Female Days after administration
No. 0 1 3 7 10 14
351 99 115 132 153 162 174
352 99 115 134 150 148 179
353 103 121 142 162 111 189
354 101 113 134 150 159 170
355 98 113 134 1586 176 191
Number of females 5 5 5 5 5 S
Mean 100.0 115.4 135.2 154.2 167.2 181.0
S.0. 2.0 3.3 3.9 50 4.8 8.°%
Judge -
Method AN AN AN aN AN AN

AN: Analysis of variance (one-way layout).



Appendix 5-1. Individual necropsy finding of male rats Test No. 4168

{Group: Vehicle control)

Male No. Necropéy finding
001 Normal
002 Normal
003 Normal
004 Normal

005 Normal




Appendix 5-2.  Individual necropsy finding of male rats Test No. 4163

(Group: DBS01L 20 mg/kg)

Male No. Necropsy finding
101 Normal
102 Normal
103 Normal
104 Norma}l

105 Normal




Appendix §-3,  Individual necropsy finding of male rats Test No. 4163

(Group: DBS011 200 mg/kg)

Male No. Necropsy finding
201 Normal
202 Normal
203 Normal
204 Normal

208 Normal




Appendix 5-4. Individual necropsy finding of male rats Test No. 4163

(Group: DB901L 2000 mg/kg)

Male No. Necropsy finding
301 Normal
302 Normal
303 Nornal
304 Normal

305 Normal




Appendix 6-1.  Individual necropsy finding of female rats Test No. 4163

(Group: Vehicle control)

Female No, Necroi;sy finding
051 Normal
052 Normal
053 Noraal
054 Normal

055 Normal




Appendix 6-2,  Individual necropsy finding of female rats Test No. 4163

(Group: DB3011 20 mg/kg)

Female No. ~ Necropsy finding
151 Normal
152 Normal
153 Normal
154 Normal

155 Normal




Appendix 6-3.  Individual necropsy finding of female rats Test No. 4163

(Group: DB8G11 200 mg/kg)

Penale No. Neeropsy finding
251 Nornal
252 Normal
253 Normal
254 Normal

255 Normal




Appendix 6-4.  Individual neeropsy finding of female rats Test No. 4163

(Group: DB8011 2000 mg/ke)

Fenmale No. Necropsy finding
351 . Normal
352 Normal
353 Normal
354 ' Normal

355 Normal
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Single Dose Oral Toxicity Study of Bacillus subtilis DB9011 in Rats

Final Report

Submission: January 20, 1994

Hashima Laboratory, Nihon Bioresearch Inc.
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Summary of study (study no.: 4163)

Study title Toxicity study of DB9011 After Single-dose Oral Administration in Rats
Study No. 4163
Test substance | DB9011
Test animal Crj: CD (SD) rats (SPF)
Sponsor
Hashima Laboratory, Nihon Bioresearch Inc.
Testing facility . : : .
104 Majima 6-chome, Fukuju-cho, Hashima, Gifu
As part of safety studies, DB9011 was orally administered once to male
and female rats to investigate toxicity, in accordance with Notification No.
4-Chiku-A-201 (dated March 16, 1992) “Appendix of establishment of
Study objectives | evaluation standards for feed additives: Evaluation standards Hr feed
additives”. The present study complied with Notification No.
63-Chiku- A-3039, dated July 29, 1988, “Good Laboratory Practice for
Feed Additives” and its amended standards.
Study period October 27, 1993 to January 20, 1994
Hashima Laboratory, Nihon Bioresearch Inc.
Location of Materials obtained from the present study are to be archived in the
archives Archives of Hashima Laboratory, Nihon Bioresearch Inc. for 5 years after

submission of final report. Archiving beyond the period shall be decided
between Nihon Bioresearch Inc. and the sponsor.

Deviations from

study protocol

Male and female rats (25 each) were to be ordered; however, for the
convenience of the breeder 26 of each sex were purchased. This change
was considered to have no effect on performance of the study.

There were no other deviations from the protocol.

NBR-2




Personnelengaged in the study, work assignment, and signatures (study No. 4163)

Study director:

Study leader:

Staffmembers:

Takao Ota
(Preparation of study protocol, supervisbn of study, data check, preparation of
final report)

Takashi Fujimura
(Direction of study practice, observation of general sign, general control of
animals, data check)

Kazuyoshi Naito, Mikihiro Nishiwaki, Emi Yamaguchi, Yoshiko Kato, Hiromi
Tsuda

(Administration of samples, observation of general sign, general control of
animals)

Tsuneo Koike, Emi Tsuda, Naomi Yamauchi

{Necropsy)

Kohei Makino, Kiyoka Oku, Yoshiko Nagasawa*
(Storage and control of test substance, preparation of dosing samples,

*measurement of live bacteria in dosing sample)

Akiyoshi Yamamoto
(Statistical analysis)

Study Director (preparation of final report)

Signature: Date: January 20, 1994
Takao Ota

Administrator

Signature: Date: January 20, 1994
Hisao Iwata
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Abstract

DB9011 was orally administered once to Sprague-Dawley rats (5 each of both sexes) at 20, 200,
and 2000 mg/kg to investigate toxicity. Water for injection was administered as a control
substance in the same manner.

(1) No animal deaths occurred in any group for both sexes, thereforeminimum lethal dose of
DB9011 was estimated to be greater than 2000 mg/kg.

(2) DB9011 had no effect on general sign, time-course changes in body weight, and necropsy
for both sexes.

Administration of DB9011 had no effect up to 2000 mg/kg, therefore its safety was considered
to be excellent.



Introduction

DB9011 is a Bacillus subtilislactose formulation under development as a feed additive by
— As part of safety studies, DB9011 was orally administered once to
male and female rats to investigate toxicit y, in accordance with Notification No. 4-Chiku- A-201
(dated March 16, 1992) “Appendix of establishment of evaluation standards for feed additives:
Evaluation standards for feed additives”. The present study compliéd with Notification No.
63-Chiku- A-3039, dated July 29, 1988, “Good Laboratory Practice for Feed Additives” and
its amended standards.

Test Substance

DB9011 (lot No.: 3001-930930-11P) s awhite powder mixture of lactose and heat-stable spores
of Bacillus subtilisDB9011 at a ratio of 10" spores/g. The test substance (40 g) was provided
on October 20, 1993 (Attachment 1). A stability study is
currently being performed by the sponsor; however, an accelerated study has confirmed that
DB9011 is stable for at least 3 months withouta decrease in the number of bacteria (Attachment
1). After receipt, the test strain was stored in a cold place (1 to 10°C, test substance storage
room of the testing facility), protected from light.
Water for injection (lot No.: 2K94P; Otsuka Pharmaceutical Factory, Inc.) was used as a vehicle
control. Test strain was suspended in a specified volume of water for injection, then stirred with
a magnetic stirrer for homogenous. dispersion and used as dosing suspension. As stability of the
test substance in vehicle has not been established, dosing suspensions were prepared
immediately before use. Doses were calculated in terms of bulk powder weight.
In accordance with the method for measurement established based on materials provided by the
sponsor, live DB9011 bacteria in each dosing sample were counted on the day of administration.
Number of live bacteria in 1 mL of dosing suspension were 0.8 x 107, 1.2 x 10% and 1.0 x 10’ in
2, 20, and 200 mg/mL dosing suspensions , respectively (Attachment 2).
Unused portions of dosing samples were discarded. Remaining test strain was returned to the

sponsor after completion of administration.

Study Methods

1. Animals used for study and rearing environment

Sprague-Dawley [Crj:CD(SD), (SPF)] male and female rats were used; as they are commonly
used in toxicity studies and the methods for maintenance of the strain have been established.
Animals (26 each fiom both sexes) were purchased from Hino Breeding Center, Charles River
Japan, Inc. at 4 weeks of age on October 27, 1993. Body weight ranged from 75 to 93 g and 75



to 85 g for males and females, respectively, during the 2day period after receipt. Body weight
was measured 4 times and general sign was observed everyday during a 5-day quarantine period
and a following 3-day acclimatization period. Animals with no abnormal findings were used for
the study at the age of 5 weeks. Animals were reared in an animal room (room 10, wing E)
maintained at 20 to 24°C and 40 to 70% humidity, with a 12-hr light-dark cycle (lights on: 6:00
to 18:00), ventilated 12 cycles per hour with fresh air (sterilized by filtration through a filter).
Animals were housed together (a maximum of 5 animals per cage) in stainless steel suspension
type cages (240" x 380° x 200" mm) during the quarantine/acclimatization period. After group
assignment, animals were individually housed in stainless steel cages with S individual
partitions (755" x 210° x 170" mm). Waste elimination trays for cages and drinking bottles
were replaced at least twice weekly, and stainless steel suspension type cages and stainless steel
partition cages (including feeders) were replaced at least once in two weeks.

Solid feed (CRF-1, Oriental Yeast Co., Ltd.) purchased within the previous 3 months was
provided ad libitum via a feeder, except for an approximately 19-hr period from the evening on
the day prior to administration and an approximately 6hr period after administration, during
which animals were fasted. Tap water was provided ad libitum via drinking bottles, although
water supply was cut off for approximately 6 hr after administration. Analytical results for feed
use in the study were obtained from Japan Food Research Laboratories and Oriental Yeast Co.,
Ltd. Results of water quality examination (performed approxim ately every 3 months) were
obtained from Gifu Research Center for Public Health. Both feed and drinking water had values
within the standards established by the testing facility.

2. Group assignment

Animals were stratified based on body weight using a computer on the day of administration,
then assigned to each group using arandom sampling method so that mean values and variance
of body weight was balanced between groups. Remaining animals after group assignment were
euthanized under ether anesthesia on the day of administration.

3.  Individual identification

Animals were marked with a waterproof pen and their fur was dyed with pigment on the receipt
date for individual identification during the quarantine/acclimatization period. After group
assignment, fur dyeing with pigment and ear punching were concurrently used for identification.
Labels with a description of study No., receipt date, sex and animal acclimatization No. were
hung on each cage during the quarantine/acclimatization period. After group assignment,
color-coded labels with description of study No., dose, and animal No. were used.



4. Administration
(1) Administration route
As DB9011 is proposed for use as a food additive, oral administration was selected.

(2) Administration method
Following the method commonly used in the testing facility, oral gavage administration was
conducted using a plastic disposable syringe with an orogastric metal tube for rats.

(3) Dosing volume, plus frequency and timing of administration

Individual dosing volume was calculated based on body weight measured immediately before
administration (10 mL/kg). Administration was conducted once between 10:00 a.m. and 11:00
am.

Body weight ranged from 109 to 118 g and 96 to 103 g, for males and females, respectively,
immediately before administration.

5. Group-composition and doses
Group composition and doses are shown below. Each group comprised 5 each of both sexes.

Study Doses No. of animals (animal number)
groups (concentrations) Males. Females
Group 1 control (water for 0 meke ©0%)  5(001 —005) 5 (051 - 055)
injection)
Group 2 DB9011 20 mgkg (0.2%)  5(101 —105) 5(151-155)
Group 3 DB9011 200 mg/kg (2%) 5(201 —-205) 5(251 - 255)
Group 4 DB9011 2000 mgkg  (20%) 5301 —305) 5(351 - 355)

6. Rationale for selection of doses

As DB9011 is a Bacillus subtilis lactose formulation, its safety was presumed to be excellent.
Therefore, in the present study the highest dose was set at 2000 mg/kg, specified as the upper
limit for safety studies. As DB9011 contains 10'° live Bacillus subtilis per gam, 200 and 20
mg/kg were established as the middle and lowest doses by dividing 2000 by a common factor of
10, so that dose-dependency of toxicities could be easily traced.

A group receiving 10 mL/kg of water for injection was established as the control.

7. Observation and examination parameters
(1) Observation period



For 14 days after administration

(2) General sign

General sign was observed beforg and 0.5, 2, 4 and 6 hr afier administration on the day of
administration, and once daily thereafter, from the day following administration until the final
observation day.

(3) Measurement of body weight
Body weight was measured on the day of administration (immediately before administration),
plus 1, 3, 7, 10 and 14 days after administration.

(4) Necropsy

All animals were sacrificed by exsanguination via the abdominal aorta under ether anesthesia at
completion of the observation period, then necropsied. If organs and tissues had abnormal
findings at necropsy, they were to be fixed in 10% neutral buffered formalin solution and stored;

however, there were no abnormalities observed.

8. Statistical analysis

LDs, values were not calculated, although minimum lethal dose was estimated from the study
results. Mean and standard ‘deviation of body weight were calculated for each group, then
homoscedasticity was tested by Bartlett’s test. As body weight on each of the measurement days
was homoscedastic for both sexes, one-way analysis of variance was conducted, however no
significant differences were found Therefore, no further statistical analysis was conducted.
Significance level was set at less than 5% (p < 0.05).

Experimental Days
Study procedures were performed on the days recorded below.
Animal receipt : October 27, 1993
Group assignment: November 4, 1993
Admmistration: November 4, 1993

Completion of observation (necropsy): November 18, 1993

There were no unforeseeable events that might adversely affect reliability of the study during
the study period.



Study Results

1. Animal deaths and lethal dose

Table 1 indicates the number of animal deaths over time and estimated lethal dose.

No animal deaths occurred in any group for both sexes, therefore minimum lethal dose was
estimated to be at least 2000 mg/kg.

2. General sign

Table 2 (Appendies 1-1 to 1-4) and Bble 3 (Appendices 2-1 to 2-4) indicate observation
results for general sign of males and females, respectively.

There were no abnormal findings in any group for both sexes.

3. Body weight

Fig. 1 and Table 4 (Appendies 31 to 3-4) and Fig. 2 and Table 5 (Appendices 4-1 to 44)
indicate time-course changes in body weight of males and females, respectively.

Both sexes in all DB9011 groups showed similar changes to those in the control group, with no
significant difference compared to the control group on ay of the measurement days.

4. Necropsy

Table 6 (Appendices 5-1 to 54) and Table 7 (Appendices 61 to 64) list necropsy findings for
males and females, respectively.

There were no abnormal findings in any group for both sexes .

Conclusion

DB9011 was ordly administered once to male and female Sprague-Dawley rats at 20, 200, and
2000 mg/kg to investigate toxicity.

No animal deaths occurred in any DB9011 group for both sexes, with no effect of the test
substance on general sign, time-course changes in body weight, and necropsy findings. Based
on these results, minimum lethal dose of DB9011 was estimated to be at least 2000 mg/kg in
rats and safety was considered to be excellent.



Attachment-1.

1. Data on native strain of DB9011
1) Sample: Lot No.: 3001-930930-02P
2) Number of bacteria: 1.0 x 10" cfu/g

3) Stability

Native bacteria: A storage stability study of native bacteria is ongoing.
In an accelerated study (6 months, 40°C, humidity 75%) there was no
decrease in the number of bacteria, indicating DB9011 was stable, as of
October, 1993 (3 month of the study).

Suspension: No stability data on DB9011 suspensions are available.

As DB9011 contains lactose, spores will germinate within a few hours at
room temperature. Therefore, samples must be prepared immediately
before experiments.

4) Storage conditions: Cool, dark place

2. Quantification method for strain DB9011 (dilution and culture media complied with
specifications described in the study method for probiotics)

As this is the quantification method for the powder form of strain DB9011 conducted by

- the method may be modified as appropriate for the study.

Preparation

Dilution media: Casein peptone 1 g, NaCl 5 g, Tween 80 1 g, water 1 L (pH 6.9 to 7.1)
Dilution media (100 mL) is placed into a Duran bottle containing a
magnetic stirrer, then autoclaved to prepare dilution media for the bulk
product.
Dilution media (9 mL) is dispensed into a tube, then autoclaved to
prepare dilution media for 10-fold dilution.

Agar culture medium:  Casein peptone 10 g, broth 5 g, NaCl 5 g, agar 15 g, water 1 L (pH 6.9
te 7.1)
These ingredients are autoclaved, then approximately 20 mL aliquotted
into sterilized Petri dishes.

Procedures

1) Dilution of bulk product: Sample (1 g) is accurately weighed, then 100 mL of dilution
media added and mixed using a magnetic stirrer for approximately 10 min. This suspension
is used as sample stock solution.

2) 10-fold dilution: To 1 mL of sample stock solution, 9 mL of dilution media is added and



Attachment-1.

mixed using a mixer.
This procedure is repeated until live bacteria concentration reaches 30 to 300 cfu per mL,
then this solution is used as sample solution.

3) After 0.1 mL each of sample solution is evenly plated onto 5 agar plates, samples are
incubated at 38°C for 24 hr, then number of colonies counted to calculate average number.



Attachment-2.

Study Results

Confirmation of number of live bacteria in dosing samples

Study No.: 4163
Test substance: DB9011 bulk product
Medium: Water for injection
Preparation: November 4, 1993
Measurement:  November 4, 1993
Results of measurement
Concentration No. of colonies/plate No. of live bacteria per mL of
(mg/mL) ¥ 2 Average sample solution (cfu/mL)
57 86
2 » %0 80 0.8 x 10’
82 102
66 93
106 107
20 109 120 115 02x 10°
120 125
112 117
95 82
103 91
200 107 9 97 1.0x 10
102 91

Person that performed measurement: Yoshiko Nagasawa

Date: November 8, 1993

Person responsible for control of test substance: Kohei Makino Date: November 8, 1993

Hashima Laboratory, Nihon Bioresearch Inc.
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Fig. 1. Body weight of male rats in single dose toxicity study of DB9011 by oral administration.
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Fig. 2. Body weight of female rats in single dose toxicity study of DB9011 by oral administration.



Table 1. Monatity and minirmum Jethal dose of mats in single dose toxicity stady of DBYULL by eml administration

Sex . |Group [Number of] Hours sfiey sdmimsiation ) Days afier_administration Total numberfMinimom lethal
mp/kg) amimals | 0-05 2 4 6 12 3 4 5 6 3 8 9 10 11 12 13 14 jof dewhs ldoss (m
Vehicle control 5 LA B S ¢ ¢ o0 o0 ¢ © o ¢ o ©° 0 0 © 0 0

Male (DBYOIT 20 b ¢ 0 9 0 6. ¢ © o @ ¢ 0 o o0 @ @ ¢ 0o O 0 >2000
DR2OET 200 § ¢ ¢ 9 0 ¢ ¢ 9§ & ¢ o 9o o o O B ¢ o 0 0
DBYOI1 2000 3 6 . ¢ ¢ u a B 4 ¢ o 0 -p 9o @6 6 0 ¢ 0 9O 1]

Vebicle control 8 g ¢ @ 0 8 0 ¢ ¢ 0o 9 0o 0 9@ o O ¢ 0 ¢ ]

Female DBO11 20 5 8 0 0 © o 0 ¢ ¢ ¢ o0 4o © ¢ O 0 ¢ o G g 32000
DB%11 100 5 ] g o ¢ ¢ 5 o o & ¢ o0 & ¢ ¢ O© ©w 0p © 0
D) zmu§ 3 0 0 1] & g [ 4] 8 & 4 g 0 [ ¢ o 0 [ |4 g

*: Number of deaths.



Table 2. General sign of male rats in single dose toxicity study of DBY0Y1 by oral administration

Growp Number of maics sl Duys _sfter administration
{mpskg) s | sign ] 1 2 3 4 b 6 ki 8 9 10 1 12 13 t4
Vehicle & | Number of males 5 5 3 5 5 5 ] 5 5 b ] 5 h] 5 b]
comrol Noremal S 5 $ b 3 3 3 5 b} s 3 3 3 5 5
20 | Number of males L] L] s 5 ] 5 5 5 5 5 $ ] $ 5 5
Newmal L] 5 5 § ] 5 3 ] 5 5, % 5 3 ) 5
DB9011 2 | Number of mudds 3 s $ 5 H 5 5 5 § s § 5 $ k] §
Normisl 3 ] 3 5 3 § 5 ] 5 § 3 3 3 5 5
2000 | Number of males s § s £ s 5 L] 5 L L $ $ L 5 H
Normal 3§ $ 5 H 5 5 3 3 5 5 3 b} $ 3 $




Table 3, Geneaal sign of femalc rats in single dosc loxicity siudy of DBY0YI by oral sdminisiration

Group Number of femmales and Days _after administiation i
(mpfkgh peosral sign 0 1 2 3 4 5 6 1 & ) 10 (LI L 13 14

Vehicle 0 | Nuenber of females 5 § H § 5 5 5 5 3 5 8 5 $ ] 5

conrol Normal 3 5 3 5 b 5 b 5 3 % b S 5 5 3

G | Numbies of femalcs 5 5 s s 3 5 5 5 5 5 5 s 5 § 5

Normal 5 3 5 5 § § ] s % kS § 5 3 5 3

DBOSL 2007 | Number of lemales § $ 5 s s H 5 s 5 5 s 8 3 3 5

. _i__Noemal 5 5 5 5 5 § s 5. 3 5 3 § 5 5 b

2000 | Numher of femies H s ] 3 $ § 5 5 5 5 ] ] b} 3 5

Narmal 5 s b H 3 5 § 3 5 b $ 5 3 $ 5




Table 4, Body weight of male rats in singte dose toxicity study of DB9011 by oral administration

Group Vehicle control DEgoLy

Amg/ka} 0 0 200 2000

Humber of nmales 5 5 5 S

Days after zdsin-

istration 0 .4 £ 2.8 M3.e 353 112.4 £ 3.0 e & 2.7
k 128,46 = 3,2 129.0 & 2.9 130.0 £ 3.5 129.0 &+ 4.1
3 151,06 £ 4.9 154, 4 & 2.2 151.8 £ 4.7 1%2.2 + 4.0
7 188.4 £ 9.0 191.0 £ %7 188.8 £ B.5 196.0 £ 121
10 4§ ZY4.0 + 32,1 218.4 £ 5.1 213.8 £ 14 2166 % 155
14 246.4 £ 13,7 252.2 & 1.1 245.4 £ 14.2 25¢.2 21,1

Each vaiue shows nmean {g) +5.0.




Tabte 5. Body veight of female rats in single dosu toxicity study of DBROIT by eral administration

Group Yehicie contral i DAO 1Y

{mg/kg) ' 0 20 I 200 ‘ 2000

Nusber of females ; 5 ) 3 5

Pays atter admin- '

istratten g i 9.8 £ ] 169.2 % .9 9.8 & 2.8 100.¢ * 2.0
1 113.4 2 1.2 1Mz.0 % 3.7 113.2 & L5 $115.4 * 3.3
3 133.8 % 4.8 1531.2 £ 2.% 13,2 % 8.4 135.2 & 3%
7 i5T.¢ & 10,4 151.2 ¢ 2.3 154,2 & 5.1 154.2 % 5.9
16 169.4 £ 0.8 183.0 % 6.3 167.0 % 5.4 147.2 % 6.8
14 igy,4 £ 10.% j78.4 & 6.8 178.8 % S. 9 181.0 + 8.9

&80

fach value shovs mean (g%



Table 6. - Necropsy finding of male rats in single dose toxicity study of DB901I by oral administration

Group Yehicle control DB9011

(ng/kg) 0 20 200 2000

Number of males 5 5 5 §
Normal § 5 L] §




Table 7. Necropsy finding of female rats in single dose toxicity study of DBS0Il by

oral administration

Group Yehicle control DB9011

(mg/ke) 0 20 200 2000

Nunber of females 5 5 5 5
Normal § § 5 $
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L]

Q: Nemmal,




Test Nod163

Individual general sign of female rais

Appendix:2- 3,

Group: DBYOIL 200 mgfkg )

Hours afier administration

G058

Days afier administration

12 13 14

1

10

Animal No.

5

Number of fernales

O : Neormal,



Test No.4163

Individual general sign of female rats

Appendix:2- 4,

)

1 DBYOY] 2000 m,

Days after adminigiration

Hours afler administration

X} 12 13 14

10

0-0.5

Animal No.

351

k1rd
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358
Number of  femates

3

O: Nomal.




appendin 3-1. Individual body weight (g) of male rats - Test No. 4143

(Group: Vehicle control)

Male , Qays after administration
No. 0 1 3 7 1014
001 109 125 147 180 205 235
002 : 113 129 151 182 208 241
003 t16 133 159 203 233 270
004 e 126 151 189 205 240
005 ‘ 113 130 147 188 219 245
Number of males 5 5 5 5 5 5
Mean 1912.4 128.6 151, 0 188.4 214.0 246.4

$.0. 2.6 3.2 4.9 9.0 12.% 13.7




Appendix 3-2. Individual body weight (g) of male rats Test No. 4143

_(Group: DBYOI1 20 mg/kg)

Male Days after administration
No. 0 1 3 7 10 14
101 109 128 152 189 219 253
102 118 133 154 188 214 249
103 114 131 158 196 224 261
104 112 127 154 188 211 241
105 112 126 154 194 222 257
Number of males 5 5 5 b 3 b
Mean 113.0 129.0 154.4 191,0 218.4 252.2
s.0. 3.3 2.9 22 37 51 171
Judge ‘
Method aN AN AN AN AN AN

AN: Analysis of variance (one-way layout).




Appendix 3.3, Individual body weight (g) of male rats Test No. 4163

(6roup: DBBP0OTI 200 mg/kg)

Male Days after administration
No. 0 1 3 710 14
201 115 134 155 198 225 253
202 114 133 158 198 226 264
203 109 127 t4é 181 206 242
- 204 110 130 150 185 210 242
205 112 126 150 182 202 226
Number of males 5 5 5 5 5 S
Kean 112.4 130.0 151.8 188.8 213.8 245. 4
$. 0. 3.0 3.5 47 85 11.1 14,2
Judge B
Hethod , AN AN AN AN AN AN

AN: Analysis of variance (one-way layout). ’



Appendiy 34, Individual body weight (g) of male rats Test No. 4143

(Group: DB9011 2000 mg/kg)

Male Days after administration
No, 0 1 3 7. 10 14
nm 113 124 1S1 188 213 24¢é
302 117 133 158 20t 233 273
303 110 124 143 170 192 216
304 111 129 152 195 223 253
305 113 133 157 196 222 263
Number of males 5 5 5 5 5 5
Mean 112.8 129.0 152.2 190.0 216.6 .250.2
8.0 2.7 4.1 4.6 12,1 15.5 21.7
Judge
Method AN &N AN AN AN AN

AN: Analysis of variance (one-way layout).



Appendix 4-1, Individual body weight (g) of female rats Test No. 4143

(Group: Vehicle control)

Female Days after administration
No. ; 0 1 3 7 10 14
051 99 10 130 150 144 174
952 99 113 131 151 141 179
053 103 118 138 169 183 199
0S4 98 111 130 148 140 174
055 100 115 140 148 179 182
Number of females 5 b 5 5 S b
Kean 99.8 113.4 133.8 157.2 149.4 181. ¢4

S. 0, 1.9 3.2 48 10.4 10.8 10.3



Appendix 4.2, Individual body weight (g) of female rats Test No. 4143

(Group: DB9011 20 mg/kg)

Female Days after administration
No. 7 9 1 3 7 10 14
151 160 110 130 150 158 172
152 103 117 135 1S1T 1460 178
153 9¢ 113 132 151 142 178
154 g6 107 127 149 14y T
155 o 103 113 132 155 174 190
Number of temales 5 5 5 5 5 b
Mean 100,2 112.0 131.2 151.2 ¥63.0 178.6
$. 0. 2.9 3.7 2.2 2.3 6.3 6.8
Judge
Method aN AN AN AN AN AN

AN: Analysis of variance (one-way layout).



Appendix 4.3. Individual body weight (g) of female rats fest Ng. %143

(Group: DBS011 200 mg/kg)

Female Days after administration
Nao. 0 1 3 7 10 14
251 99 113 130 iS50 183 172
252 103 114 132 155 146 178
253 99 113 132 i159 174 187
254 94 111 122 148 14t 175
255 102 115 140 159 17t 182
Number of females 5 5 5 5 5 5
Mean 99.8 113.2 131.2 154.2 147.0 178.8
$, 0. 2.8 1.5 4.4 51 54 56
Judge
Method AN AN Al AN AN AN

AN: Analysis of variance (one-way layout).



Appendix 4-4, Individual body weight (g) of female rats . Test Mo. 4163

{6roup: 0B9011 2000 ma/kg)

Female Days after administration
No. 0o 1 3 710 14
351 ¢ 115 132 153 162 1714
352 g9 115 134 158 1468 179
353 103 121 142 162 171 189
354 101 113 134 150 159 170
355 ?8 £13 134 156 174 i9t
Number of fematées 5 5 5 5 5 5
Mean 100.0 115.4 135.2 154.2 167.2 181.0
3. 0. 2.0 3.3 3.9 50 6.8 8.7
Judge -
Hethed 4N 4N AN AN AN AN

AN: Analysis of variance (one-way layout).




Appendix 5-1.  Individual necropsy finding of male rats Test No. 4163

(Group: Vehicle control)

Male No. » Necropsly finding
001 Normal
002 Normal
003 Normal
004 Normal

008 Normal




Appendix 5~2.  Individual necropsy finding of male rats Test No. 4163

(Group: DBSO1L 20 mg/kg)

Male No. Necropsy finding
101 Normal
102 Normal
103 Normal
104 Normal

105 Normal




Appendix 5-3.,  Individual necropsy finding of male rats Test No. 4163

(Group: DBS011 200 mg/kg)

Male No. Necropsy finding
201 Normal
202 Normal
208 Normal
204 Normal

205 Normal




Appendix §5-4.  Individual necropsy finding of male rats Test No. 4163

(Group: DBS011 2000 mg/kg)

Male No. Necropsy finding
301 Normal
302 Norma!l
308 Normal
304 Normal

305 Normal




Appendix 6-1.  Individual necropsy finding of female rats Test No. 4163

(Group: VYehicle control)

Female No. Necroi:sy finding
051 Normal
052 Norma!
053 Nornmal
054 Normal

055 Normal




Appendix 6-2. Individual necropsy finding of female rats Test No. 4163

(Group: DBS011 20 mg/kg)

Female No. Necropsy finding
151 ‘ Normal
152 Normal
153 Noraal
154 Normal

155 Normal




Appendix §-8.  Individual necropsy finding of female rats Test No. 4163

(Group: DBYO11 200 mg/kg)

Female No. Necropsy finding
251 f{ornal
252 Normal
253 Normal
254 Normal

255 , Normal




Appendix 6-4.  Individual necropsy finding of female rats Test No. 4163

(Group: DBYO11 2000 we/kg)

Female No. Necropsy finding
351 Normal
352 Normal
358 Normal
354 Normal

355 Normal
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