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Abstract

The purpose of this study was to investigate repeated-dose toxicity in male and female rats orally
administered with Pediococcus pentosaceus MDI1, an anti—-Helicobacter pyroli producing lactic acid bacteria
isolated from kimchi. Sprague-Dawley rats were divided into 4 groups, 10 animals in each group. The test
article was administered once daily by gavage to rats at dose levels of 0, 500, 1,000 and 2,000 mg/kg for 4
weeks. No test article-related deaths and clinical findings in both sexes of rats during the study period were
resulted. In addition, no differences were found between control and treated groups in body weight changes,
food intake consumption and water consumptions. Hematological parameters, serum biochemical analysis and
any other findings did not also show any significant or dose~dependent alterations. There were no alterations
in absolute and relative organ weights by the administration of Pediococcus pentosaceus MDI1. These results
suggest that no-observed-adverse-effect level (NOAEL) of Pedzococcus pentosaceus MDI1 is considered to

be more than 2 g/kg in male and female rats.
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Table 1. Mortality of male and female rats treated orally with sample for 28 daysn

S Dose No. of Days after treatment Final
ex (mg/kg) animal 0 7 14 21 28 End mortality

0 10 0/10” 0/10 0/10 0/10 0/10 T.8?Y 0/10

Male 500 10 0/10 0/10 0/10 0/10 0/10 T.S 0/10

1,000 10 0/10 0/10 0/10 0/10 0/10 T.S 0/10

2,000 10 0/10 0/10 1/10 0/9 0/9 T.S 1/10

0 10 0/10 0/10 0/10 0/10 0/10 TS 0/10

Female 500 10 0/10 0/10 0/10 0/10 0/10 T.S 0/10

1,000 10 0/10 1/10 0/9 0/9 0/9 T.S 1/10

2,000 10 0/10 0/10 0/10 0/10 0/10 TS 0/10

YRats were administered orally with sample once a day for 28 days.
PValues are expressed as the numbers of dead animals/total numbers of animals.

9T S: terminal sacrifice.
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Table 2. Clinical signs of male and female rats treated orally with sample for 28 daysl)

Days after treatment

Sex Dose (mg/kg) Clinical Signs 0 - 14 o1 %

0 NAD? 10 10 10 10 10

Male 500 NAD 10 10 10 10 10
1,000 NAD 10 10 10 10 10

2,000 NAD 10 10 10 9 9

0 NAD 10 10 10 10 10

Female 500 NAD 10 10 10 10 10
1,000 NAD 10 10 9 9 9

2,000 NAD 10 10 10 10 10

YRats were administered orally with sample once a day for 28 days.
INAD: no abnormalities detected.

Table 3. Body weight changes of male and female rats treated orally with sample for 28 daysl) (g)
Sex Dose Days after treatment
(mg/kg) 0 7 14 21 28

0 146.56 +5.397"% 195104831 221.25+7.26 251.08+6.98 299.63+10.98

Male 500 146.98£7.23 193.29+590 225.05+6.13 253.48 +5.66 294.63£11.02
1,000 145.09+5.87 196.10=8.88 219.16+6.98 248.58+7.08 287.63+7.92
2,000 146.64£9.23 192.99+£6.78 217.33+4.56 249.95+9.08 286.80£6.99

0 126.09+6.89 146.19£6.09 194.29+7.08 223.08+6.08 240.21+11.32
Female 500 127.07£5.05 142.10£7.30 188.36£6.58 224.14+5.29 249.13+7.98
1,000 126.01£6.03 144.73+8.09 194.33£4.90 220.38+8.30 24764+ 8.80

2,000 126.54=7.08 139.23+5.23 191.35+9.01 225.75+4.92 2415741098

YRats were administered orally with sample a day for 28 days.
PValues are expressed as means =SE for nine to ten rats.
INS: not significantly different among groups.

Table 4. Daily food consumption of male and female rats treated orally with sample for 28 days” (g/day/rat)
Sex Dose Days after treatment

© (mg/kg) 7 14 21 28
0 19.32£2,017™% 22.48+2.01 28.233.01 30.21+355
Mal 500 19.09+1.98 23.02+£1.09 27.95+2.69 20.71 %265
ae 1,000 20.09+1.09 21.99+3.56 28.95+4.02 31.23+4.22
2,000 19.43+3.01 22.451+3.00 2721+3.56 30.21%£2.09
0 17.58+3.11 19.20+1.99 22971269 25.75+3.02
F ] 500 16.09+2.11 18.32+3.01 21.64+3.69 25.201£4.28
emate 1,000 18.01+1.09 19.48+3.22 24.54%2.05 23.01+1.23
2,000 17.22+3.01 18.28+2.99 22.60£4.00 2454+5.01

YRats were administered orally with sample once a day for 28 days.
DValues are expressed as means*SE for nine to ten rats.
INS: not significantly different among groups.

dato] A £ ol z4% AFEA A7 FYdl o HostA gl MSistA AR

g A A QL AL gA F el o3t 1o Z AlgHr) o]y dosh 2 AstshA ZAte dig 34 A= g5 25
g A= Lee §(23)0] AAMA F3F FHo2 deial G &L FoA73 dax2TF e §-94 e "3 23
Leuconostoc citrum GJ7 AFJA S AT &= w88 HA] ¢&skri(Table 634 7). dHsty & Astabd A} HAx
AREA R Ad AAH ALAHF LS Bkt R A 5FAT 5 AAHY &g, 3 9
ZAzke}l faldt A golgirt. ety T EY AP EA Fo TAE Holx] exsgkel ebwt st bt =7 3159
Z27]19 A P2FAe A HG FaA A e sl 7] A Mo z el ol oA ol s @
olg Ao R Atg¥r} mg obg BFE A8 EA Fold 9 ZAE 2 WA, S B Frlste AYE HY
g SuA T §-o)A 9l kS vlx|R] b= Ao Fooh. o|F A} Kang £(26)°] B33 Sprague-
g oH(Table 5). DawleyAl %5 o]-4-3 45 uHEFo] ZAY A &
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Table 5. Daily water consumption of male and female rats treated orally with sample for 28 daysl) (ml/day/rat)
Dose Days after treatment
Sex (mg/kg) 7 14 21 28

0 28.42+2.017%% 26.78+3.26 26.33+2.14 27.23+2.14

Male 500 27.09+3.26 25.02+5.01 2565+3.12 26.11+2.54

1,000 26.23+501 29.78+2.18 27.96+4.95 27.31+2.15

2,000 29.63+4.29 28.45+2.42 26.99+4.21 27.11+3.25

0 2258+3.19 21.20+2.10 2201+2.15 23.03+2.63

500 24.09+3.26 19.69+5.02 21.64+4.01 23.33+2.65

Female 1,000 25234285 21.51+3.95 23.08+1.98 23.36+1.25

2,000 27.22+496 22.36+2.54 22.45+2.49 23.32+2.65

YRats were administered orally with sample once a day for 28 days.
PValues are expressed as means*SE for nine to ten rats.
INS: not significantly different among groups.

Table 6. llematology of male and female rats treated orally with sample for 28 daysl)
Dose (mg/kg)

Sex Parameters 0 500 1,000 2,000
RBC (x10%/uL) 9.31+3,129%9 9.05+2.46 9.19+1.99 9.30+2.10
Hemoglobin (g/dL) 14.35%1.29 14.124+0.92 14.80+1.09 1451 +£1.01
Hematocrit (%) 4599+2.30 47.23+1.98 46.20+2.54 4570+1.32
MCV (fL) 60.29+3.01 59.08+2.46 62.13+3.08 61.11%+3.01
MCH (pg) 20.090.98 21.75+0.24 19.26+1.91 20.06+0.29
MCHC (g/dL) 31.48+0.49 32.64+051 30.29+0.97 32.45+0.84

Male Platelets (X 10%/uL) 894.26+112.32 901.91+120.87 887.79-+139.40 906.23+151.24
WBC (x10%/uL) 8.06+2.09 8124221 9.34+1.46 10.62+3.24
Reticulocytes (96) 1.84+0.91 1.82+0.52 1.86+0.42 1.90+0.70
Neutropils (%) 6.53+1.96 6.69+2.78 6.77+1.52 6.81+2.42
Eosinopils (%) 0.59+0.09 0.62+0.05 0.58+0.46 0.63+0.09
Basophils (%) 0.04+0.02 0.03+0.01 0.04%0.03 0.02+0.02
Lymphocytes (%) 88.03+3.69 92.50+9.06 93.54+7.87 97.59+8.46
Monocytes (%) 0.49+0.05 0.51+0.04 0.521+0.06 0.50+0.08
RBC (x10%/uL) 6.97+2.21 7.16+3.07 7.03+2.44 6.99+1.87
Hemoglobin (g/dL) 13.79+1.06 13.68+2.41 13.08+0.98 1359+2.24
Hematocrit (%) 42.45+3.01 44.04+4.12 4321+171 42.18+185
MCV (fL) 59.11+4.23 62.28+5.17 59.64+4.00 58.16£3.66
MCH (pg) 19.43+1.01 19.92+1.47 20.26+2.80 19.87+2.35
MCHC (g/dL) 30.26+2.11 29.13+152 30.71+1.94 31.73+254

Female Platelets (x 10%/uL) 851.51+115.42 867.19+128.1 889.12+172.31 829.23+112.34
WBC (x10%/uL) 6.84+1.27 6.81+2.52 6.90+1.73 697+2.11
Reticulocytes (96) 6.26+1.32 654+1.76 599+1.28 6.34+1.40
Neutropils (%) 6.51+1.04 6.16+2.43 6.55+1.95 6.49+1.09
Eosinopils (%) 0.49+0.05 0.51+0.04 0.52+0.02 0.48+0.01
Basophils (%) 0.02+0.01 0.03+0.06 0.03%0.02 0.02+0.02
Lymphocytes (%) 91.64+4.26 90.13+3.65 93.48+6.10 96.13+7.23
Monocytes (%) 0.42+0.07 0.51+0.04 0.45+0.05 0.50+0.07

Rats were administered orally with sample once a day for 28 days.
Values represent means+SE for nine to ten rats.
INS: not significantly different among groups.

HEtA 7| ApmelA B Wl FAkskd . a7 Ez
it Ao H. pyroli ®A%% AW 4732 A4, 0447 74
FHxA gko g ot Zhzbe] HF A 45 B Fol F abr]e
AUVEES ¥A F T8 AN FUA 2AE ALY g o w0y AN 2 428 A Table 95}
73} Table 8olA1 ¢} o] tlxFat AFEA FoJFolA Zct, 7 Ao Aegeksh A2 Uit A Eeke 25
2E ANl A7) %9]’“ e wWsht AgEAe £o A3}, Bo] g8k o]ZAql o)Al Wl TabE R erobh o}
= A 8 ASAL Fold U 2L bt ¥ ) ulge) A g 2F A Y AoFYe] 4PEA F
sket of $E0l 714 Zohshe APold o, fote o



980

oA - o] ]

 ERREE

Table 7. Levels of serum biochemical indices of male and female rats treated orally with sample for 28 days”

Dose (mg/kg)

Sex Parameters 0 500 1000 2,000
ALT (U/L) 35.21+17.329N9 39.23+11.01 34.23+12.74 3811+16.23
AST (U/L) 158.85+32.17 161.59+42.31 164.08 £29.29 167.21+26.27
ALP (U/L) 115.20+48.28 120.17£50.56 131.14+£42.26 137.02+31.21
GLU (mg/dL) 94.01+28.95 91.98+46.23 101.84£26.28 99.39+28.23
Male BUN (mg/dL) 11.42+2.84 12.44+3.24 11.90£1.91 11.47+3.20
TC (mg/dL) 64.01+9.18 63.21£5.19 59.28+9.32 64.23+7.28
TG (mg/dL) 84.2112.32 82.21£10.87 89.08£9.40 88.23+11.24
TP (g/dL) 6.14+091 621052 6.31£0.42 6.17£0.70
Albumin (mg/dL) 3.60£0.96 3.22x0.78 3771052 3.81+0.42
CRE (mg/dL) 0.59+0.09 0.62+0.05 0.5810.46 0.63+0.09
ALT (U/L) 37.23x11.21 39.21£10.01 35.20+90.23 33.23+14.21
AST (U/L) 152.29+44.90 158.29+35.08 155.87+29.20 158.89+28.08
ALP (U/L) 109.21 +£48.78 115.00£34.56 117.21£61.71 119.21 +£28.85
GLU (mg/dL) 94.11£31.23 92.28 £41.53 90.21+£22.02 95.47+19.60
Female BUN (mg/dL) 10.90+3.04 11.20+1.87 11.47+£2.81 12.41+3.85
TC (mg/dL) 70.28+7.11 70.13+£955 68.21+594 59.23+9.54
TG (mg/dL) 86.26+15.42 82.28£18.1 89.12£17.31 89.23+12.34
TP (g/dL) 5.92+0.71 6.41£052 6.10+0.77 657041
Albumin (mg/dL) 3.44+0.32 3.64=0.70 3611028 3.54+0.40
CRE (mg/dL) 0.51+0.03 0.56+0.04 0.55+0.05 0.59+0.02
YRats were administered orally with sample once a day for 28 days.
DYV alues represent means* SE for nine to ten rats.
INS: not significantly different among groups.
Table 8. Gross findings of male and female rats treated orally with sample for 28 daysl)
Sex Male Female
Dose (mg/kg) 0 500 1,000 2,000 0 500 1,000 2,000
Thyroid gland N.G.F.? 10 (1000 10(100) 10 (100) 9 (100) 10(1000  10(100) 9 (100) 10 (100)
Brain N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Heart N.GF. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Liver N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Kidney N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Lung N.GF. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Spleen N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Adrenal gland N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)
Testes N.G.F. 10 (100) 10 (100) 10 (100) 9(100)
Ovary N.G.F. 10 (100) 10 (100) 9 (100) 10 (100)
Thymus N.G.F. 10 (100) 10 (100) 10 (100) 9 (100) 10 (100) 10 (100) 9 (100) 10 (100)

YRats were administered orally with sample once a day for 28 days.

IN.GF.: no gross finding.
IValues are expressed as animal numbers (the percentage of animal numbers).
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Table 9. Absolute and relative organ weights of male and female rats treated orally with sample for 28 days"”

Dose (mg/kg)

Sex Organs 0 500 1,000 2,000
Kidney L. AW? 0.82+0.14"% 0.85+0.45 0.79+0.37 0.810.49
RWY 0.27+0.04 0.29-£0.06 0.27+0.06 0.28+0.09
R. AW. 0.83+0.14 0.84+0.15 0.81%0.10 0.82+0.24
AW, 0.28+0.03 0.29+0.02 0.28+0.04 0.29+0.01
Heart AW. 0.86%0.09 0.95+0.13 0.8240.19 0.86£0.17
Male RW. 0.20%+0.04 0324003 0.20+0.02 0.30+0.02
Spleen AW. 0.82+0.10 0.8720.12 093+0.18 0.99+0.16
RW. 0.27+0.03 0.30+0.02 0.32+0.03 0.3510.05
Liver AW. 750+1.37 798172 749+1.38 7324251
RW. 2.50+0.26 271£0.25 2.60+0.19 255+0.46
Kidney L. AW. 0.64%0.13 0.62+0.16 0.64+0.22 0.61+0.09
R.W. 0.2740.03 0.25+0.02 0.26%0.06 0.25+0.01
R. AW, 0.6620.10 0611021 0.62+0.13 0.63+0.32
R.W. 0.28+0.01 0.25+0.02 0254005 0.2610.04
Femal Heart AW, 0.69+0.09 0.65+0.13 0.68+0.01 0.61£0.07
emaie RW. 0.29+0.03 0.26+0.04 0.28+0.01 0.25+0.05
Spleen AW. 0.81+0.03 0.81£0.02 0.85+0.05 0.86=0.04
RW. 0.31+0.02 0.33+0.02 0.34%0.02 0.36:0.02
Liver AW. 6.01+0.64 5.99+0.62 6.21+1.02 6.14+0.50
R.W. 2.50+0.26 2.40+0.28 251+0.36 254+0.23

1>Rats were administered orally with sample once a day for 28 days.

2A.W.: Absolute organ weight (g).

3)RW Relative organ weights (%) were expressed as the percentage of organ weights to body weights.

Values are expressed as means=SE for nine to ten rats.
INS: not significantly different among groups.
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