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A preliminary safety evaluation of seven strains of lactic acid bacteria
isolated from mare’s milk and its products
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Abstract: [Objective] The safety assessment of 7 strains of lactic acid bacteria (Enterococcus spp.)
isolated from mare[Js milk and its products (koumiss) was investigated in a mice feeding trial. Acute
toxicity, thirty days feeding and bacterial translocation were conducted. [Methods] Different dose of
Enterococcus JHZ9, JHZ15, JHZ17, JHZ22, JHZ25, JHZ28 and JNNI1 were administrated to
treatment groups separately by gavage for 7 days and 30 days, while the general appearances, body
weight and food consumption were observed and recorded daily. Mice were killed after 30 days and
the kidney, spleen, liver, heart and lungswere observed and weighted, then collected for bacterial
translocation experiment. [Results] Except that test bacterial strains JHZ17 in the high dose group
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had significant difference with control group (P<0.05). In both acute toxicity and thirty days feeding
experiments, no significant differences (P>0.05) were found between the treatment group and the
control group in the weight of mice, food intake and the internal organ (heart, liver, spleen, lung and
kidney) indices. The maximum tolerated dose (MTD) of acute toxicity is higher than 10" CFU/(mL bw)
20 mL/(kg-d), within the range of non-toxic. No bacterial translocation was observed. [Conclusion]
Lactic acid bacteria JHZ9, HZ15, JHZ17, JHZ22, JHZ25, JHZ28 and JNN1 have no toxicity and side

effects.

Keywords: Lactic acid bacteria, Acute toxicity, Thirty days feeding, Bacterial translocation
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Table 1 The observation of poisoning in mice for toxicity test of 7 days

Organ system Observation and inspection program General behavior

The central nervous system and body movement

Autonomic nervous system

Respiratory system

Grastrointestinal system

Genitourinary system

The skin and fur
Eye
—a— JNNI
—a— JHZ28
—w— JHZ25
3¢ —— JHZ9
—— JHZ17
—»— JHZ15
30 + —e- CICC
— —— Normal control
%D —a— Salin control
.FED 28 +
[}
=
26 +
24 +
22 +
| | 1 1 |
-1 1 3 5 7
t(d)

1 2MsHREPREERTDNREAENZ N
Figure 1 The weight growth trends of mice for toxicity test (7 days)
-1 .
Note: —1: The day before given the test substance.
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42 -
—a— JHZ22
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Figure 2 Weight growth trends of mice group fed with high dose (10*° CFU/mL) for 30 days feeding
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Figure 3 Weight growth trends of mice group fed with intermediate dose (10° CFU/mL) for 30 days feeding
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Figure4  Weight growth trends of mice group fed with low dose (10 CFU/mL) for 30 days feeding
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Table2  The food utilization rate of mice in different dose group (%, x+s)

Bacterial strains Concentration (CFU/mL) The first week The second week  The third week  The forth week
JHZ22 10" 70.80+5.80 29.00:2.01 12.40+1.94 45.30+2.50
10° 86.60+5.69 37.00+1.13 6.50+2.34 12.30+1.68
108 110.40+1.85 33.90+6.10 9.30+0.80 29.102.62
JNN1 10" 110.50+3.38 18.30+4.00 23.900.10 41.80+2.06
10° 101.70+7.30 22.70+2.58 13.60£1.27 18.00£0.60
108 64.70+4.73 19.40+3.70 6.60+3.94 48.90+1.88
JHZ28 10%° 73.5046.01 30.60+1.20 4.70+8.30 27.40+1.82
10° 92.20+5.52 7.20+£3.28 31.10£2.32 ~7.60£1.51
108 78.90+2.67 20.90+1.17 25.40+6.20 6.80£6.00
JHZ25 10" 76.50+8.38 23.60+1.10 3.60+9.40 32.80+1.51
10° 76.5042.8 21.40+1.79 13.60+1.37 25.103.50
108 88.10+4.34 29.80+2.26 12.20+8.10 37.20+1.60
JHZ9 10" 39.70+5.21 53.10+3.21 14.30+7.30 16.40+7.90
10° 122.2046.90 15.70+3.40 21.90£1.05 10.00+5.50
108 85.40+5.64 30.90+3.90 25.30+4.40 34.70+1.22
JHZ17 10" 98.70+6.02 24.40+0.60 21.701.73 25.20+7.30
10° 82.10+7.32 25.00+3.00 17.40+7.40 23.50+2.55
108 97.90+5.95 45.40+1.05 ~5.10+3.00 20.60+1.48
JHZ15 10" 95.90+2.01 37.00+6.60 3.70+1.61 33.30+1.91
10° 82.20+4.96 34.80+0.70 12.70+1.45 22.20+7.40
108 117.00+1.73 22.7049.30 17.80+3.20 14.20+9.80
cIcc 10%° 64.60+8.61 25.60+1.90 19.10+8.70 21.40+1.90
10° 70.30+7.71 36.202.11 21.80£0.70 28.70+2.26
108 79.90+4.02 23.90+8.10 16.80+1.31 1.40+1.12
Normal control 98.60+4.41 —4.10+7.17 55.90+5.90 19.20+0.90
Saline control 78.1043.53 25.10+3.80 13.101.00 10.30+2.05
P>0.05.

Note: There were no significant differences in the measurements between the control group and the test groups (P>0.05).
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Table 3 The internal organ indices of mice fed with different doses of 7 test bacterial strains per day for a period of
30 days (x+s)

Internal organ indices

Bacterial Concentration
strains (CFU/mL) Kidney Spleen Lungs Liver Heart
JHZ22 10™ 0.007 28+0.000 62  0.003 58+0.000 57  0.008 08+0.001 18  0.007 61£0.000 77  0.006 95+0.001 28
10° 0.006 61+£0.000 94  0.003 59+0.000 46  0.006 33+0.000 78  0.009 80+0.002 44  0.007 13+0.001 18
108 0.006 46+0.001 27  0.003 73£0.000 63  0.007 05+0.001 13 0.008 19+0.001 58  0.007 82+0.000 84
JNN1 10'° 0.006 80+0.000 46  0.004 51+0.001 02  0.008 85+0.000 34  0.046 94+0.003 40  0.005 99+0.001 28
10° 0.006 97+0.000 48  0.004 39+0.001 22  0.008 86+0.000 67  0.045 25+0.006 32  0.006 14+0.001 20
108 0.007 73+£0.001 52  0.003 97+0.001 16  0.008 64+0.000 87 0.051 41£0.006 41  0.006 19+0.001 18
JHZ28 10'° 0.008 08+0.001 18  0.005 22+0.000 68  0.011 83+£0.004 15  0.056 60+0.001 55  0.007 62+0.000 60
10° 0.006 33+0.000 78  0.003 89+0.001 19  0.008 66+0.003 07  0.045 67+0.005 01  0.007 97+0.001 93
108 0.007 05+£0.001 13 0.004 62+0.000 28  0.008 70+0.000 28  0.054 92+0.002 07  0.007 61+0.000 92
JHZ25 10" 0.007 61£0.000 77  0.004 59+£0.001 39  0.008 75+0.001 48  0.053 51£0.004 71 ~ 0.008 15+0.001 68
10° 0.009 80+0.002 44  0.003 98+0.001 65  0.006 85+0.001 04  0.053 05+0.009 24  0.006 52+0.000 47
108 0.008 19+£0.001 58  0.005 17+£0.002 34  0.012 08+0.005 38  0.053 90+0.01530  0.009 68+0.003 63
JHZ9 10'° 0.006 95+0.001 28  0.004 31+0.001 30  0.007 47+0.001 22  0.047 25+0.002 53  0.005 18+0.000 19
10° 0.007 13+0.001 18  0.003 80+0.000 46  0.008 99+0.001 29  0.046 47+0.004 37  0.006 14+0.001 10
108 0.007 82+0.000 84  0.004 96+0.001 72  0.009 41+0.002 31  0.056 82+0.008 95  0.006 54+0.001 83
JHZ17 10" 0.007 56£0.001 09  0.004 30+=0.000 88  0.008 63+0.001 21  0.051 97+0.003 56  0.006 81+0.001 85
10° 0.007 50+0.000 84  0.004 11+£0.001 19  0.009 36+0.001 86  0.051 13£0.002 96  0.006 55+0.001 57
108 0.006 94+0.001 20  0.004 24+0.000 67  0.009 62+0.004 26  0.047 84+0.006 64  0.006 14+0.001 76
JHZ15 10" 0.007 74+0.001 08  0.004 48+0.000 83  0.008 75+0.000 56  0.053 50+0.002 39  0.006 25+0.000 98
10° 0.006 59+0.000 99  0.003 27+0.000 67  0.010 02+0.002 77  0.050 27+0.004 15  0.007 50+0.001 42
108 0.007 04+0.000 84  0.004 54+0.001 53  0.008 12+0.002 62  0.050 02+0.003 93  0.006 02+0.001 34
CICC 10'° 0.007 91+£0.001 59  0.003 83+0.001 45  0.011 04+0.003 63  0.054 43+0.003 52  0.006 25+0.001 18
10° 0.007 06£0.000 12 0.004 33£0.001 64  0.009 33+0.002 18  0.048 64+0.004 83  0.007 48+0.001 20
108 0.007 29+£0.000 99  0.003 47+0.001 08  0.009 84+0.003 02  0.046 75+0.003 86  0.006 70+0.000 55
Normal 0.007 10£0.000 76  0.004 28+0.001 66  0.007 44+0.001 07  0.047 91£0.004 22  0.006 64+0.001 10
control
Saline 0.007 53+0.001 21  0.004 22+0.001 65  0.007 33+0.000 62  0.050 23+0.005 89  0.006 30+0.001 03
control

P>0.05.

Note: There were no significant differences in the organ indices (Xx+S) between the control group and the groups fed with different
concentrations of test bacterial strains (P>0.05).
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E 5 X38E/NRBERRELER F(1000%)
Figure 5 The organ smear of mice fed with 8 test bacterial strains (1 000x)
Note: A: Spleen; B: Kidney; C: Heart; D: Lungs; E: Liver.
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