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Abstract : This study was conducted to investigate the pathogenicity of Paenibacillus (P) polymyxa JB115
and single oral dose toxicity of culture broth containing -glucan (CBG-JB115) produced from P, polymyxa
JB115 in Sprague-Dawely rats of both sexes for 14 days. After oral administration of P polymyxa JB115
into rats, we could not find any abnormal clinical signs and variation in the body weight and temperature
as compared with control group. We also investigated the acute toxicity of CBG-JB115. As the results, there
were 1o clinical signs and variance in the body weight and temperature related with CBG-IB115 in comparison
with the control group. From the this experiment, we could not find out any significant pathogenicity and
toxicity induced by P. polymyxa JB115 or by CBG-JB115. Results of this study demonstrated that consumption
of P. polymyxa JB115 and its culture broth containing B-glucan was not associated with any obvious signs
of toxicity in Sprague-Dawely rats even following consumption of large quantities.
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Fig. 1. Structures of (1->3)-p-D-glucan.
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Paenbacilis polymyxa JB1152] HMA|E

P. polymyxa IB1158 AA tAE 9Ig Hd57
& AEATHAIR o & 7S ERKlE] flste] 4
P polymyxa JB1159] & AA o tgh HAGA AL
AABATh 2 A3 BT £ 10" cfwmldl L&
Frg X RE ¢ - F AR AR F
St P polymyxa JB1159] 71213 A2 AA=R] ¢

SrcH(Table 1). =8 P polymyxa 1B 1159] &8 =4
T4 Bo)E Tt ANFHE VEREA] 234 TH(Table
2). o]’} AFHZE B-glucan BX P polymyxa IB115=
& F BFOJA LDs 10" cf/ml o302 44
TH(Table 1 & 2).

10" cf/ml, 10° cfw/ml 2B 2 107 cfml®] P polymyxa
JB115& A3 5Ed 22 77l & Ro{da Ry
AlR717R1 149 B3 A% HstE 3E% 43, BE
A& o4 BB P polymyxa JB1159] Foio
o8l AR ATl FrIEATt EF st 1)
A Fo e AF Hshe AEEHA gkeH, p
polymyxa JB115%] oA ol W& A Fe] #o] EJH
YER] it (Fig. 2 & 3). B3 AEFEL AT
A T Y2 25 WF 7)o < ol
aE AR EdTh

Table 1. Mortality and LDs, of males and females after exposure to P. polymyxa IB115 during 14 days

Sex  Groups Dose Days after treatment Final_ LDy,
(cfu/ml) 0 1 3 5 7 14 Mortality
Control  0.85% NaCl ~ 0/5 0/5 0/5 0/5 0/5 05 0/5 (0%)
Male High 10" 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)  >10"
Middle 10° 0/5 0/5 0/5 0/5 0/5 0/5  0/5(0%) clwml
Low 107 0/5 0/5 0/5 0/5 0/5 0/5 045 (0%)
Control  0.85% NaCl  0/5 0/5 0/5 0/5 0/5 05 0/5 (0%)
High 10" 0/5 0/5 0/5 0/5 0/5 05 05 (0% >10
Female .
Middle 10° 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)  cfu/ml
Low 107 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
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Table 2. Clinical findings of males and females after exposure to P. polymyxa JB115 during 14 days

Hours after treatment

Days after treatment

5 6 1 3 5 7 14

5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5

Sex  Groups Dose (cfivml) lemcal

S1gns 1 2
Control  0.85% NaCl NAD?* 5/5 5/5
High 10" NAD  5/5 5/5

Male . 5
Middle 10 NAD  5/5 5/5
Low 107 NAD  5/5 5/5
Control  0.85% NaCl NAD  5/5 5/5
Female High 10" NAD 5/5 5/5
M Middle 10° NAD 55 5/
Low 107 NAD  5/5 5/5

5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5
5/5 5/5 5/5 5/5 5/5 5/5 5/5

NAD: No abnormality detected.

0o 1 2 3 4 5 6 7 & 9 10 I 12 13 14
Days (d)

Fig. 2. Body weight changes in male rats administered

orally with P polymyxa IB115. -@-, Control; -lll-, 10" cfiviml;
-A-, 10° cfw/ml; -x-, 10 "cfi/ml.
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Fig. 3. Body weight changes in female rats administered
orally with P. polymyxa JB115. -@-, Control; -ll-, 10" cfi/
ml; -A-, 10° efu/ml; -x-, 107 cfiyml.

Paenbacilus polymyxa JB115 HiH(CBG-JB115)
9| HE|ATEMAIH

B-glucan®] $-3¥ P polymyxa JB1159] WYH & &
AAZEF B2 CBG-IB1157 ASAYES 183l
ST Fol dAEFHAU 2000 mg/k [261% &
G AT A A g ou]st
Sttt wEhA Ve H o BT

5,000 mg/kgS 3‘41%&2; 3l 625 mg/kg, 1,250 mg/ke,
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Table 3. Mortality and LDs, of males and females after exposure to 2. polymyxa JB115 during 14 days
Sex Groups Days after treatment Final LDs,
(mg/kg) 0 1 3 5 7 14 Mortality ~ (mg/kg)
Control® 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
625 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
Male 1,250 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%) > 5,000
2,500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
Control 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
625 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
Female 1,250 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%) > 5,000
2,500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 (0%)
Control: 0.85% NaCl.
Table 4. Clinical findings of males and females after exposure to P. polymyxa JB115 during 14 days
S Groups Clinical Hours after treatment Days after treatment
F (mgke)  signs 1 2 5 6 1 3 5 7 14
Control* NADP 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
625 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Male 1,250 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 515 5/5
2,500 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
5,000 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Control NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
625 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Female 1,250 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
2,500 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
5,000 NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Control: 0.85% NaCl.
"NAD: No abnormality detected.
Table 5. Mean daily feed intake in rats orally treated with CBG-JB115
Groups Days after treatment
(mg/ke) 1 2 3 4 3 6 7 8 9 10 11 12 13 14
Control 200 110 120 110 145 140 140 130 100 130 120 140 130 120
625 200 120 110 80 140 120 120 120 80 150 100 150 140 130
Male 1,250 200 150 130 150 175 145 145 150 110 140 115 120 150 140
2,500 290 180 160 160 205 165 165 180 120 190 170 200 180 180
5,000 200 120 100 120 140 115 115 140 70 150 90 130 110 120
Control 100 40 70 80 75 75 75 110 60 95 80 30 90 920
625 130 80 60 60 80 75 75 80 70 100 60 80 80 105
Female 1,250 120 90 70 70 80 85 85 140 60 100 65 110 80 90
2,500 120 60 70 70 85 75 75 80 80 90 40 80 70 100
5,000 120 60 30 30 95 78 78 120 80 115 60 100 100 100
T St} 20]. ZEu AE B2 wiAleRRE 5L 2 FEY ANEAVHAHZE 129 B-glucano] A o]
I kol AL H]go] @o] o] Ho R vlehe F ol ot AARFE dojAs TR Aite] gHA
=y

ZAlEA A RE AFRo] ofEle wdo] gt 1 7b Qo E AE Y& Bglucand S FFE A
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Table 6. Mean daily water intake in rats orally treated with CBG-JB115

Groups

Days after treatment

(mg/kg) 1 2 3 4 5 6

7 8 9 10 11 12 13 14

control 80 62 69 64 64 66
625 73 70 66 63 61 64
1,250 78 74 66 68 67 65
2,500 118 96 86 86 82 80
5,000 81 73 63 63 63 63

Male

65 66 59 71 60 50 71 100
65 75 48 74 54 57 61 100
66 64 70 64 58 48 65 95
81 90 72 79 68 73 74 101
63 67 52 65 49 48 66 94

control 127 110 122 120 114 112

625 144 122 111 116 111 111

Female 1250 145 101 117 121 111 116
2,500 130 108 115 117 114 110

5000 133 114 112 116 120 112

113 117 118 108 105 106 115 125
110 110 110 118 108 107 118 127
115 125 110 116 101 118 118 129
112 148 107 109 95 102 108 128
120 125 106 118 101 110 115 131

Table 7. Body temperature changes in male and female rats orally treated with CBG-JB115

Groups(mg/kg) Pre-treatement day 1 day 3 day 7 day 14
Contro]* 35.6+0.8 35.0£0.3 362+0.9 36.3+0.5 35.9+03
625 36.2+0.6 35.4:£0.5 352=+0.2 362404 36.9+0.5
Male 1,250 36.4+0.4 35.6£0.1 36.3+0.8 36.1+0.2 36.3+0.8
2,500 36.4+03 355+04 36.5+£0.5 363104 35.8+0.6
5,000 36.8+0.4 36.1:£0.6 36.0+0.3 36.3+0.5 36.0+04
Control 36.1+£0.6 36.6+0.5 36.9+0.8 36.8+0.3 36.8+£0.6
625 36.440.5 36.0::0.9 36.4+0.8 37+0.3 36.7+£0.6
Female 1,250 352+0.7 36.7:£0.4 36.5+0.2 371405 37.0+£0.5
2,500 352+£15 36.7+0.1 36.5+0.3 37.1+£0.6 37.0+£04
5,000 35.9£0.7 36.5+0.6 36402 36.2+0.2 36.6x0.3
*Control: 0.85% NaCl.
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Fig. 4. Body weight changes in male rats administered
orally with CBG-JB115. -4, Control; -W-, 625 mg/kg; -
A-, 1,250 mgke; -x-, 2,500 mg/kg; -+-, 5,000 mg/ke.
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Fig. 5. Body weight changes in female rats administered
orally with CBG-JB115. -4-, Conrol; -l-, 625 mg/ke; -
A- 1250 mg/kg; -x-, 2,500 mg/kg; ~+-, 5,000 mg/kg.
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o2 AAsigict. 1 A AT FolAl 10" cfwmld!
SHTE T BE 5 AP AR71ZE B9t
P polymyxa JB115°] 71918t Alvh2 g =] ekodv)
(Table 1). 53+ P polymyxa JB 1159 g SA4=74=
Sold 7t AEAE YEREA] 2t Tt(Table 2). ©]
&l AAE m| E°1 E ) B-glucan A P polymyxa
Bli5= & 4 25FA LDge| 10" cfivml o422
FHEKTable 1 & 2).

10" cfml, 10° cfivml 2212 107 cfivml] P polymxa
JBIISE AEEE 27t 7 1Feid & Fojd=ie

A@71ZH] 148 FRF AT Wsts BAs 43, BE
AP ZE A4 FEAAM P polymyxa IB115¢] S0 ¢
3 B eR AFol ZUHEA Ee vlzea) vl
Al oA e AS dse 2EEHA gten, p
polymyxa JB1158] &) =l W AFo] o] L3}
UEREA] 9Ith(Fig. 2 & 3). I AEFES A%
A FoTH 2 25 W5 3719 8917 o) da
A2 FEEA AU

Paenibacillus polymyxa JB115 W] % (CBG-IB115)
Ao o]g3] flste] S ATEAAAEE A
%}%E} A g el A AEEZQ CBG-IBIISY] £
H &7 Bglucand] tg @3 154 2,000 mgkeS

YA FA] Yoo BFFAA XA FES HF
S 7t vk wEkA] e AE pglucand] LDsge
2,000 mg/kg o2 AZEA AR FEALRY
7HIZE ARl B2 A" Bglucand ©)&3te AL
] 2 oAl B A 7F 8 E ) wEka] B
2 AR B-glucanE the WFAHES AR Slo] o
&3t= Ao i3t M= A28t} g He e
al. (712 P pobmyxas M Z-2 bacteriocin® 3h}el
lantibiotics& J4Fetal Hete]l= #4121 polymixin El
< Aidske 432 4EA Aol B-glucand A8
o]-g3hz AR MPAHES o] 83h= Ao] WS f-&
& Ao A7tE.

B-glucan®] T-F¥ P pohmyxa IB1159] ¥j%
Az 8] CBG-JBIIS7 AEAYE 31
AT Fol FAEFR 2,000 mgkes] & % AL
B3 AR A FENA oAwlgt ST WA Hx] Ut uf
ZhA ““4°WOW%Q ojokE =A7]55(1999)00 2]
St AAPES k7] oE e Aol VeXeR &
I3l Jﬁ%%% e sk AL dFEAL 9
thoupebd 2 Al E 7edoR FoqF & Qe
oL &7 5000mgkgs HIEFOZ 3l 625 my
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