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£ 1 FIREEICET 5 RBURE

FER G5B e
W4
1K | 2K | 8K | 1K | 2K | 8K
S 181 | 18.3 | 181 | 204 | 19.0 | 19.3
1 19.3 | 20.4 | 196 | 220 | 21.7 | 23.1
N 168 | 1589 | 172 | 178 | 17.7 | 18.7
%2 DBOWER (FHHEER)

S BB 5 MS F P
DB9011 # 1 14.58 14.58 42.27 <0.05
R 2 41.51 20.76 31.37 <0.01
ZEEM 2 1.32 0.66 1.92
BRI 12 4.14 0.34
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FER LB Ea=% 3
a4
1R | 2K | 8K | 1R | 2K | 8K
S 174 | 170 | 1.76 | 1.64 | 1.66 | 1.63
I 178 | 1.80 | 1.83 | 1.69 | 1.69 | 1.63
N 1.78 | 1.79 | 1.78 | 1.70 | 1.68 | 1.69
R4 HBHTR (EHFEHERRE)

H+ B HBE 88 MS F P
DB9011 # 1 0.05 0.05 95.99 - <0.05
KRB MR 2 0.01 0.00 5.39 <0.05
RHEVER 2 0.00 0.00 1.66
B 12 0.01 0.00
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K1 YRR & FHRBHERE

FHEE (kg ) AR kg/B)  \wnss g0y I
K4 wER | BE5E [
o | g | qam | ERF
21 B4 [41 B4 |61 A4 | 21-41 | 42-61 | A8 | =8
1K 6. 24 4.4 24.5 8.0 10.1 18.1 1315 - 1.74
2K 6.05 13.7 24.3 7.7 10.6 18.3 311 - 1.70
xtR# |3 6.33 14.3 24.4 8.0 10.1 18.1]31.3 - 1.76
¥ | 627 14.1 24.4 7.9 10.3 18.2 31.3 173
¥ + =+ + + + + + - +
s | o2 0.4 0.1 0.2 0.3 0.1 0.7 0.03
1K 6.48 17.1 26.9 10.6 9.8 20.4 | 33.4 1.8x10° | 1.64
2K 6.34 16.8 25.3 10.5 8.5 19.0 | 31.6 1.7x10° | 1.66
RBH 3K 6.15 15.4 25.4 9.3 10.0 19.3] 31.5 L7X10° | 1.63
¥ 6.32 16.4 25.9 10.1 9.9 19.6 32.2 1.64
¥ + + + * + + + - +
g | 0.17 0.9* 0.9 0.7 0.8 0.7 L1 0.02"
* P<005 , *k% :P<0.01
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1K 0/20 0/20 0/20
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exin 0/60 0/60 0/60
1K 0/20 0/20 0/20
2K 0/20 0/20 0/20
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$1 THRKE L THRHERS

16

E#AE (kg 5H) EHEAE (kg BH) S kA | e S
X4 HEE | BREER .
| g | Gam | ZXF
21 B4 M1 B4 |61 BS | 2141 | 4261 | &8 |8
1K | 6.45 16.8 25.7 10.4 8.9 19.3 | 34.5 - 1.78
2K 6. 12 16.5 26.5 10.4 10.0 20.4 | 36.7 - 1.80
B | s 6.04 18.9 25.6 12.9 6.7 19.6 | 36.0 - 1.83
E 6.20 17.4 25.9 11.2 8.5 19.8 35.7 1.80
ko] + + + + + + + — +
f& 0.22 .3 0.5 1.4 1.7 0.6 1.1 0.03
1K 6.47 18.1 28.5 11.6 10.4 22.0]37.4 2.1X10" | 1.69
2K 6.00] 18.0 27.9 12.0 9.9 21.9 | 36.9 2.0X10 | 1.69
BBE 3K 6.76 22.3 29.9 15.5 7.8 23.1]37.6 2.1X10" | 1.63
£ 6.41 | 19.5 28.8 13.0 9.3 22.3 37.3 1.67
b:] * + + + + + + - +
® | o038 2.5 1.0 2.2 1.5 0.7% 0.4 0.03™
% 1 P<0.0b , *% :P<0.01
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&8 0/60 0/60 0/60
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RBREE
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21-41 42-61
X4 :
BHF TERIE B TR
1K | 20/20 0/20 20/20 - 0/20
2K 18/20 2/20 20/20 0/20
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S | 20/20 0/20 17/20 3/20
&3 | 58/60 2/60 57/60 3/60
1R | 20/20 0/20 20/20 0/20
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R
S | 20/20 0/20 20/20 0/20
A& 60/60 0/60 60/60 0/60
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$1 THREEL THRNERE

TR E (kg/5H) TR ke |pwsmn Eory -
7 il Y
R4 HEE | BREE TR
01 B4 41 B4 61 B4 | 2141 | 4261 | ap | kB | G
1K 6.22 13.8 23.0 7.6 9.2 16.8 | 29.8 - 1.78
2K 6.43 13.7 22.3 7.3 8.6 15.9 | 28.5 - 1.79
R | 3K 6.29 14.2 23.5 7.9 9.3 17.2 | 30.6 — 1.78
S 6. 31 13.9 22.9 7.6 9.0 16.6 29.6 1.78
b + + + + + + + - +
fi& 0.11 0.3 0.6 0.3 0.4 0.7 1.1 0.01
1K 6.38 14,2 24.2 7.8 10.0 17.8 | 30.2 1.6X10° |'1.70
2K 6.44 14.2 24.1 7.8 9.9 17.7{ 29.9 1.6X10" | 1.68
BB |3 X 6. 46 15.2 25,2 8.8 10.0 18.7 | 31.7 1.7X10%° | 1,69
¥ 6.43 14.5 24.5 8.1 10.0 18.1 30.6 1.69
53] + + + + + + + - +
& 0. 04 0.6 0.6%. 0.6 0.1 0.6* 1.0 0. 01™*

* 1 P<0.05 , *k3k%x  :P<0.001
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1. Title
Summary of Study of Bacillus subtilis DB9011 in Weaned Pigs

2. Study objectives
The effect of Bacillus subtilisDB9011 on the growth enhancement using 60 weaned pigs
per group at 3testing facilities.

3. Study methods

Two-way analysis of variance was conducted for 2 factors (administration of Bacillus subtilis
DB9011 and differences in testing facilities) in order to determine the effect of DB9011 on
mean body weight gain and mean feed conversion rate.

4. Analysis of variance results

(1) Mean body weight gain

Table 1 indicates results from 3 sheds each for the test substance (Bacillus subtilisDB9011) and
control groups at each testing facility. Table 2 indicates analysis of variance results.
Administration of Bacillus subtilis DB9011 increased mean body weight gain with a

significance level of less than 0.05. There were no interactions with the testing facilities.

(2) Mean feed conversion rate

Table 3 indicates results from 3 sheds each for the test substance (Bacillus subtilisDB9011) and
control groups at each testing facility. Table 4 indicates analys is of variance results.
Administration of Bacillus subtilis DB9011 improved mean feed conversion rate with a

significance level of less than 0.05. There were no interactions with the testing facilities.

S. Conclusion

Administration of Bacilfus subtilis DB9011 significantly increased mean body weight gain and
improved mean feed conversion rate in weaned pigs. These findings were not affected by
differences in testing facilities.

These results demonstrate that the probiotic Bacillus subtilis DB9011 has a growth promotion
effect in weaned pigs.



Table 1 Study results for mean body weight gain
Testing Nori—treatment group Treatment group
facilities | Shed1 | Shed?2 Shed 3 Shed 1 Shed 2 Shed 3
S 18.1 18.3 18.1 204 19.0 193
I 19.3 204 19.6 220 21.7 23.1
N 16.8 159 17.2 17.8 17.7 18.7
Table 2 Analysis of variance results (mean body weight gain)
Factors Degree of freedom S MS F P
DB9011 strain 14.58 1458 4227  <0.05
Testing facility - 2 41.51 20.76 31.37 <0.01
Interactions 1.32 0.66 1.92
Error between groups 12 4.14 0.34




Table 3 Study results for mean feed conversion rate
Testing Non-treatment group Treatment group
facilities Shed 1 Shed 2 Shed 3 Shed 1 Shed 2 Shed 3
S 1.74 1.70 1.76 1.64 1.66 1.63
I 1.78 1.80 1.83 1.69 1.69 1.63
N 1.78 1.79 1.78 1.70 1.68 1.69
Table 4 Analysis of variance results (feed conversion rate)
Factors Degree of freedom Ss MS F P
DB9011 strain 1 0.05 0.05 95.99 <0.05
Testing facility 0.01 0.00 5.39 <0.05
Interactions 2 0.00 0.00 1.66
12 0.01 0.00

Error between groups




1. Study title
Field Study of Bacillus subtilis DB9011 in Weaned Pigs I

2. Study objectives
To confirm the growth promotion effect of Bacillus subtilis DB9011 in weaned pigs and to

investigate efficacy of this probiotic in the field

3. Testing facilities

4. Study director

6. Location of field study

7. Study period
October, 1993 to January, 1994



Study materials and methods
1. Test substance and addition to feed
The probiotic Bacillus subtilis DB9011 (a lactose formulation containing Bacillus subtilis
DB9011-Spore at 10° cfu per gram; lot No.: 3001-930805-02P-L) was added to feed to make a

concentration of 0.5%.

2. Test animals
A total of 120 LWD piglets (postnatal day 21, 60 animals per group, 20 animals per shed)
delivered in the same way reared at Ranch S, under contract with

were used.

3. Feed

Two types of formula féed, designated by - were used. As a rule, artificial milk A
(CS2001, Yamako Feed Mill Co., Ltd.) and artificial milk B (CS2002, Yamako Feed Mill Co.,
Ltd.) were provided to weaned pigs aged 21 to 41 days or 41 to 61 days, respectively.

* Use of antibiotics

To animals in the control and test substance groups, tetracycline was administered by feed
admixture at 200 ppm for 7 days from 21 days old and for an additional 7 days from 41 days old

for prevention of pneumonia, following instructions from veterinarians.

4. Administration period
For 40 days from 21 to 61 days old.

5. Rearing condition
Weaned pigs were reared in normal pig sheds with a raised floor and provided feed ad libitum.

Vaccination against swine cholera and erysipelas were conducted at 40 to 45 days old.

6. Composition of study groups

Administration .
Dosage Administration period Test pigs
method
Control (0.5% Admixed with | From weaning until transfer to
, ] 20 animals x 3 sheds
lactose) feed mature pig shed
DB9011 (0.5% Admixed with | From weaning until transfer to
.. i ) 20 animals x 3 sheds
probiotic) feed mature pig shed




7. Observation and examination items

(1) Measurement of body weight

Body weight was measin'ed on the weaning day (postnatal day 21), then postnatal days 41 and
61 (at completion of the study).

(2) Food consumption

Amount of feed provided was recorded for each shed and amount of feed remaining was
recorded at completion of the study.

Food consumption was estimated by subtracting the amount of feed remaining from total
amount of feed provided.

(3) Animal deaths
Checking for animal deaths was conducted every day.

(4) Clinical condition
Fecal condition and general health condition were observed and recorded everyday.
a) Fecal condition (normal, soft stool, diarrhea)
b) General health condition (good, lethargy)
General health condition was determined according to the following criteria:
Good: When showing interest in people and moving agilely.
Lethargy: When showing no interst in people and staying in the comer of the shed.

Study schedule

Day of study 0 4 8 12 16 20 24 28 32 36 40

Measurement of body weight O O O
Measurement of feed providled ™~ Recorded at time of supply

Measurement of feed remaining O
No. of animal deaths
Clinical condition

8. Statistical analysis
Student’s #-test or Cochran-Cox test was conducted for statistical analysis of mean body weight
gain and mean feed conversion rate between the control and test substance groups.



Study results
1. Mean body weight gain and mean feed conversion rate
Table 1 indicates mean body weight gain and mean feed conversion rate for each group.
There was a significant increase in mean body weight gain in the test substance group compared
to the control group, for animals aged 1 to 41 days, with a significance level of less than 0.01.
However, animals aged 42 to 61 days showed an opposite trend, thus overall mean body weight
gain during the study period merely showed a tendency towards increase.
There were no significant differences in amount of feed provided between the 2 groups,
although feed conversion rate was significantly lower in the test substance group, with a
significance level of less than 0.05.

2. Animal deaths
Table 2 indicates number of animal deaths during the study period.
There were no animal deaths in the control or test substance group during the study period.

3. Clinical condition

Tables 3 and 4 indicate observation results for clinical condition.

Soft stools were observed in 3 and 6 animals in the test substance group and control group,
respectively, while diarrhea did not occur.

Two animals in the test substance group and 1 animal in the control group were lethargic,
although there were no other abnormal findings for general health condition of these animals.

Conclusion
Bacillus subtilis DB9011 was administered for 40 days in weaned pigs and effect on body
weight gain and feed conversion rate was investigated.
Body weight gain tended to increase and feed conversion rate significantly improved, with a
significance level of less than 0.05.
Administration of Bacillus subtilis DB9011 appears to have no negative effect on fecal and
general health condition.



Tablel.  Mean body &eight gain and mean feed conversion rate

: Mean body weight Mean body weight gain Mean Mean
Shed (kg/animal) (kg/animal) amountof | Meandose | o3
: RS S feed ofbﬁalctena conver-
No. 2 days | 41days | 6ldays | ol ( 'g;,av;?il) « ety | sion rate
UL 6440 144 205 8ol 11| 181! 3us | 174
2 805, 137| 243 TT| 10.6] 183] 33 | — - 1.70
g 3| 633 M3 24| BO| 1] BI| 33 | — | 175
: |
g g | 827 141 (244 |79 103 182 (313 .73
R + = + £ o + — =
0.20 | 0.4 J 01 |02 |03 ;01 | o7 0.03
v el ) e wel e8| e 34 Leuoe| Le
E | 2| B3 168 253 105 85| 8.0 316 . LTHO| 168
= | 3] BIS| 154 284 98| 00| 193] 3.5 L0 | pe3l|
: :
[ g | 832 164 |59 101 |89 186 322 164
2| = * & + * + = — *
f S0aT L 0e | 0e | or|og | o7 | L1 0.02°
* P < 0.05 ** P <0.01



Table 2

Incidence of animal deaths during the
g study period (day)
- Shed No. , —
21-41 42- 61 21- 61
g 0/20 0/20 0/20
2 0/20 0/20 0/20
ol s | or20 | or20 | o/20
Total 0/60 0/60 0/60
1 0/20 0/20 0/20
a0 : | 0/20 | 0/20 | 0/20
group 3 0/ 20 O/ 20 0/ 20
Total 0/60 0/60 0/60




Table 3

Fecal condition

Shed
No.

Study day (day)

21-41

42-61

59/60

Normal | Soft stool | Diarthea | Normal | Soft stool | Diarrhea
1| 18/20 | 2/20 | 0/20 |20/20 | 0/20 | 0/20
oy | 2118720 | 2/20 | 0/20 | 20/20 | 0/20 | 0/20
oo | 319720 | 1/20 | 0/20 [19/20 | 1/20 | 0/20
Tout | 55/60 | 5/60 | 0/60 |59/60 | 1/60 | 0/60
1| 20/20 | 0/20 | 0/20 [20/20 | 0/20 | 0/20 !
| 2 120/20 | 0/20 | 0/20 |20/20 | 0/20 | o/20
PRI 5 119720 | 1720 | 0/20 |18/20 | 2/20 | 0/20
group ; , i
Total 1/60 | 0/60 |58/60 | 2/60 | 0/60
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Table 4

General healt’h condition
, Study day (day)
. Shed '
No. 21-41 42- 61
Good ; Lethargy | Good | Lethargy
11 20/20 0/20 | 20/20 0/20
Control 2 119/20 1720 20/20 0/20
] group 3 20/ 20 0/ 20 20f20 Of 20
Total | 59/60 1/60 | 60/60 0/60
1 120/20 0/20  20/20 0/20
2 | 20/20 0/20 | 20/20 0/20
DB9011
3 | 19/20 1/20 | 19/20 1/20
group . ;;,
Total | 59/60 | 1/60 |59/60 | 1/60
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1. Study title
Field Study of Bacillus subtilis DB9011 in Weaned Pigs II

2. Study objectives
To confirm the growth promotion effect of Bacillus subtilis DB9011 in weaned pigs and to

investigate efficacy of this probiotic in the field

3. Testing facilities

6. Location of field study:

7. Study period
October, 1993 to January,'1994

12



‘ Study materials and methods
1. Test substance and addiﬁon to feed
The probiotic Bacillus Eubtilis DB9011 (a lactose formulation containing Bacillus subtilis
DB9011-Spore at 10° cfu per gram; lot No.: 3001-930805-02P-L) was added to feed to make a

concentration of 0.5%.

2. Test animals ,
A total of 120 LWD piglets (postnatal day 21, 60 animals per group, 20 animals per shed)

delivered in the same way reared at Ranch I, under contract with _

were used.

3. Feed

Two types of formula feed, designated by - were used. As a rule, artificial milk A
(C82001, Yamako Feed Mill Co., Ltd.) and artificial milk B (CS2002, Yamako Feed Mill Co.,
Ltd.) were provided to weaned pigs aged 21 to 41 days or 41 to 61 days, respectively.

* Use of antibiotics

To animals in the control and test substance groups, tetracycline was administered by feed
admixture at 200 ppm for 7 days from 21 days old and for an additional 7 days from 41 days old

for prevention of pneumonia, following instructions from veterinarians.

4. Administration period
For 40 days from 21 to 61 days old.

5. Rearing condition
Weaned pigs were reared in normal pig sheds with a raised floor and provided feed ad libitum.

Vaccination against swine cholera and erysipelas were conducted at 40 to 45 days old.

6. Composition of study groups

Administration .
Dosage Administration period Test pigs
method
Control (0.5% Adnﬁxed with | From weaning until transfer to
; . 20 animals x 3 sheds
lactose) feed mature pig shed
DB9011 (0.5% Admixed with | From weaning until transfer to
. L , . 20 animals x 3 sheds
probiotic) feed mature pig shed

13



7. Observation and examinaﬁon items

(1) Measurement of body weight

Body weight was measured on the weaning day (postnatal day 21), then postnatal days 41 and
61 (at completion of the study).

(2) Food consumption .

Amount of feed provided was recorded for each shed and amount of feed remaining was
recorded at completion of the study.

Food consumption was estimated by subtracting the amount of feed remaining from total
amount of feed provided. ,;
(3) Animal deaths

Checking for animal deaths was conducted every day.

(4) Clinical condition
Fecal condition and general health condition were observed and recorded everyday.
a) Fecal condition (normal, soft stool, diarrhea)
b) General health condition (good, lethargy)
General health condition was determined according to the following criteria:
Good: ‘When showing interest in people and moving agilely.
Lethargy: ~ When showing no interest in people and staying in the comer of the shed.

Study schedule

Day of study 0 4 8 12 16 20 24 28 32 36 40

Measurement of body weight ©) 0) @)
Measurement of feed provided ™~ Recorded at time of supply

Measurement of feed remaining O
No. of animal deaths
Clinical condition

8. Statistical analysis
Student’s #-test or Cochran-Cox test was conducted for statistical analysis of mean body weight
gain and mean feed conversion rate between the control and test substance groups.

14



Study resuits
1. Mean body weight gain and mean feed conversion rate
Table 1 indicates mean body weight gain and mean feed conversion rate for each group.
Overall mean body weight gain during the study period was significantly greater in the test
substance group than the control group with a significance level of less than 0.01.
There were no apparent differences in mean amownt of feed provided between the 2 groups.
Mean feed conversion rate was bwer in the test substance group than control group, with a
significance level of less than 0.01.

2. Animal deaths
Table 2 indicates number of animal deaths during the study period.
There were no animal deaths in the control or test substance group during the study period.

3. Clinical condition

Tables 3 and 4 indicate observation results for clinical condition.

Soft stools were observed in 7 animals in the control group, but not in the test substance group.
Diarrhea was not observed in either group.

Five animals in the control group were lethargic ; however, no animals were lethargic in the test
substance group.

Conclusion
Bacillus subtilis DB9011 was administered for 40 days in weaned pigs and effect on body
weight gain and feed conversion rate was investigated.
Body weight gain significantly increased and feed conversion rate improved, with significance
levels of less than 0.01.
Administration of Bacillus subtilis DB9011 appears to have no negative effect on fecal and
general health condition.

15



Tablel.  Mean body weight gain and mean feed conversion rate

L‘Mean ‘body weight Mean body v.veight gain Mean ]
(ke/animal) (kg/animal) mountof | WS | o
i T . . (cfu conver-
iled 21 days, | 41 daysr;Gl days | o g-61 Tw a‘?;"l.ﬁ-’;‘ln ;imﬁg | sion rate
b 645| 1687 257] 104 86] 143 | 345 | — 178
= | 21| 612 165 265 10.4] lo.0| 204 | 367 | — | L8
& | 3| 604| 188] 256 128] 67| 196 IO  ——- 1.83
-3 & i
5 i
=
S g 6.20 |1T.4 1259 1112 85 198 ; .7 | 1.80
g | % S + x + + * — £
0z | L3 |05 L4 | LT | 0s 11 0.93
1) 6.47) 181| 28.5( 116 1C.4| 220 | 3.4 [2.i%10''| 1.69
g | 20 8ol ol 2n8| 20| 89|29 | 39 |20m0°| 163
5 | 3. &7, 23! 200 155 7.6 221 | 36 |2IN0"| L83
g - i
g ! 641 (185 (288 130 |93 {223 | 13 167
: § = .= ¢ % *= but + + —— +
; 0.38 | 25 L0~ | 22 113 o1 04 003"
| .

* P <0.05**P<0.01
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Table 2

Animal deatijs

Incidence of animal deaths during the

study period (day)

‘Shed No.
21- 41 42-61 21-61
1 0/20 0/20 0/20
Conrol 2 0/20 0/20 0/20
group 3 0/20 { 0/20 | 0/20
Total O/ 60 O/ 60 O/ 60
1 0/20 0/20 0/20
smon | 2| 0720 | 0/20 | 0/20
group 3 0/20 | 0/20 | 0/20
Total 0/ 60 0/ 60 0/ 60
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Table3 Fecal condition
Study day (day)
Shed |
’ No. 21-41 42 - 61
i Normal | Soft stool | Diarrhea | Normal | Softstool| Diarrhea
1 120/20 0 0720 | 0/20 |20/20 | 0/20 | 0/20
comral | 2 | 16720 | 4/20 } 0/20 {17/20 | 3/20 | 0/20
gowp | 3 |20/20 1 0/20 | 0/20 |20/20 | 0/20 | 0/20
Total | 56/60 | 4/60 | 0/60 |57/60 | 3/60 | 0/60
1 [20/20 | 0/20 | 0/20 |20/20 | 0/20 | 0/20
smoort |2 20720 | 0720 | 0/20 |20/20 | 0/20 @ 0/20
3 |20/20 | 0/20 | 0/20 |20/20 | 0/20 '@ 0/20
group | ;
| ro | 60760 | 0760 | 0/60 |60/60 | 0/60 | 0/60
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Table 4

General health condition
Study day (day)
Shed
No. 21-41 42-61
Good | Lethargy | Good | Lethargy |
1120720 | o/20 |20/20 | o/20
Control | 2 .118/20 | 2720 |20/20 | 0/20
gowp | 3 {20/20 | 0/20 |17/20 | 3/20
Total 58/r 60 2/ 6(} 57/ 69 3/ 60
L 20720 | o/20 |20/20 | 020 ¢
2 120/20 | 0/20 |20/20 | 0/20 | g
| DBOOLL 5 190/20 | 0/20 |20/20 | 0/20 |
group : !
| Total | 60/60 | 0/60 |60/60 | 0/60
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1. Study title
Field Study of Bacillus subtilis DB9011 in Weaned Pigs Il

2. Study objectives
To confirm the growth promotion effect of Bacillus subtilis DB9011 in weaned pigs and to

investigate efficacy of this probiotic in the field

3. Testing facilities

4. Study director

5. Staff members engaged in study

6. Location of field study

7. Study period
October, 1993 to January, 1994
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Study materials and methods
1. Test substance and addition to feed
The probiotic Bacillus subtilis DB9011 (a lactose formulation containing Bacillus subtilis
DB9011-Spore at 10° cfu per gram; lot No.: 3001-930805-02P-L) was added to feed to make a
concentration of 0.5%.

2. Test animals
A total of 120 LWD piglets (postnatal day 21, 60 animals per group, 20 animals per shed)

delivered in the same way reared at Ranch N, under contract with —

were used.

3. Feed

Two types of formula feed, designated by - were used. As a rule, artificial milk A
(Winner®, Nippon Formula Feed Mfg Co., Ltd.) and artificial milk B (NeowinnerB®, Nippon
Formula Feed Mfg Co., Ltd.) were provided to weaned pigs aged 21 to 41 days or 41 to 61 days,
respectively.

* Use of antibiotics

To animals in the control and test substance groups, tetracycline was administered by feed
admixture at 200 ppm for 7 days from 21 days old and for an additional 7 days from 41 days old

for prevention of pneumonia, following instructions from veterinarians.

4. Administration period
For 40 days from 21 to 61 days old.

5. Rearing condition
Weaned pigs were reared in normal pig sheds with a raised floor and provided feed ad libitum.

Vaccination against swine cholera and erysipelas were conducted at 40 to 45 days old.

6. Composition of study groups

Administration

Dosage Administration period Test pi
€ method P SPIES
Control (0.5% Admixed with | From weaning until transfer to
: . 20 animals x 3 sheds
lactose) feed mature pig shed

DB9011 (0.5% Admixed with | From weaning until transfer to

20 animals x 3 shed
probiotic) feed mature pig shed animals x 3 sheds
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7. Observation and examination items

(1) Measurement of body weight

Body weight was measured on the weaning day (postnatal day 21), then postnatal days 41 and
61 (at completion of the study).

(2) Food consumption

Amount of feed provided was recorded for each shed and amount of feed remaining was
recorded at completion of the study.

Food consumption was estimated by subtracting the amount of feed remaining from total
amount of feed provided.

(3) Animal deaths
Checking for animal deaths was conducted every day.

(4) Clinical condition
Fecal condition and general heakh condition were observed and recorded everyday.
a) Fecal condition (normal, soft stool, diarrhea)
b) General health condition (good, lethargy)
General health condition was determined according to the following criteria:
Good: When showing interest in people and moving agilely.
Lethargy: When showing no interest in people and staying in the comner of the shed.

Study schedule

Day of study 0 4 8 12 16 20 24 28 32 36 40

Measurement of body weight @) @) O
Measurement of feed provided — — Recorded at time of supply

Measurement of feed remaining O
No. of animal deaths
Clinical condition

8. Statistical analysis
Student’s #-test or Cochran-Cox test was conducted for statistical analysis of mean body weight
gain and mean feed conversionrate between the control and test substance groups.
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Study results
1. Mean body weight gain and mean feed conversion rate
Table 1 indicates mean body weight gain and mean feed conversion rate for each group.
Overall mean body weight gain during the study period was significantly greater in the test
substance group than the control group with a significance level of less than 0.05.
There were no apparent differences in mean amount of feed provided between the 2 groups.
Overall mean feed conversion rate during the study period was lower in the test substance group

than the control group, with a significance level of less than 0.001.

2. Animal deaths ‘
Table 2 indicates number of animal deaths during the study period.
There were no animal deaths in the control or test substance group during the study period.

3. Clinical condition

Tables 3 and 4 indicate observation results for clinical condition.

Soft stool were observed in 3 and 5 animals in the test substance and control groups,
respectively, but diarrhea was not observed in either group.

Two animals each in the test substance and control groups were lethargic; however, there were
no other abnormal findings for general health condition.

Conclusion
Bacillus subtilis DB9011 was administered for 40 days in weaned pigs and effect on body
weight gain and feed conversion rate was investigated.
Mean body weight gain significantly increased and feed conversion rate improved, with
significance levels of less than 0.05 and 0.001, respectively.
Administration of Bacillus sbtilis DB9011 appears to have no negative effect on fecal and
general health condition. ‘
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Tablel.  Mean body weight gain and mean feed conversion rate

Mean body weight Mean body weight gain " Mean Meandose | Mean °
(kg/animal) (kg/animal) amountof © epocreria feed
—7T— 4 cnper | comer
Shed | 21 41 61 Pprovy i i
o yS N ys days 21 -41 1 42 -61 Total (kg/animal); animal) sion rate
Pl ez 138 230 1 62| 16.8] 2008 — L8
o | 21 843 3T, 23] T3] 86| 159] 285 @ —— LT9
€ | ;i 62| 142 25| 18| 83| Wz e . — 178
E
§ g 631 [139 128 | T6 | @0 [166 | 298 178
é’ * + o+ + * = ] e +
61| 63 66 |63 | 64 | 07 L1 0.01
DU oe38) M2 22| T8 10.0) 18] 30.2 | LEIO| LT
Lotz | s M2oan| 78] a9 17| 29 |Leuet| Les
go 3 | 6460 152, 252 88| w0.6] IBT| 3.7 LTMGT| LED
i
2 g | 843 145 25 | &1 100 81 | 3056 1.89
5 g = £ |ox + + % x e +
B.O4 | 0.6 | 0.6° | 0.6 01 | 0.8 | LO G.oLee
1.

* P <0.05 ** P <0.001
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Table 2

Animal deatﬁs

Incidence of animal deaths during the

study period (day)

:Shed No.

21-41 42-61 21-61
1 0/20 0/20 0/20
o 2 0/20 0/20 0/20
oup s | os20 | o/20 | 0/20
Total 0/60 0/60 0/60
1 0/20 0/20 0/20
2 0/20 0/20 0/20

DB9011
ocd s | 0/20 | 0/20 | 0/20
Total 0/60 0/60 0/60
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Table 3

Fecal condition

Study day (day)
Shed

No. 1 21-41 42- 61
Normal | Soft stool | Diarthea | Normal | Softstool | Diarrhea
1 {18720 | 2/20 | 0/20 {20720 | 0/20 | 0/20
contol | 2 | 19720 | 1720 | 0/20 |20/20 | 0/20 | 0/20
gowp 3 119720 | 1720 | 0720 119720 | 1720 | 0/20
| Towl | 56/60 | 4/60 | 0/60 |59/80 | 1/60 | 0/60
1 {19/20 | 1/20 | 0/20 {20/20 | 0/20 | 0/20
mon | 2 | 18720 | 2/20 | 0/20 |20/20 | 0/20 | 0/20
wop | 3 |20/20 | 0/20 | 0/20 120/20 | 0/20 | 0/20
Tow | 57/60 | 3/60 | 0/60 | 60/60 | 0/60 | 0/60
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Table 4

General health condition
; Study day (day)
Shed
No. 21-41 42 - 61
Good | Lethargy | Good | Lethargy
1 20720 | 0/20 120/20 | 0/20
commol | 2 | 18720 | 1720 |20/20 | 0/20
gop | 3 |19/20 | 1/20 |20/20 | 0/20
Total { D8/60 | 2/60 | 60/60 | 0/60
1119720 | 1720 | 20/20 § 0/20
2 {19720 1720 {20/20 | 0/20
pBooll| 3 |20/20 | 0720 |20/20 | 0/20
group !
Total | 58/60 | 2/60 :60/60 | 0/60
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