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Effect of Compound Probiotic Powder of Lactobacillus rhamnosus and
Bifidobacterium lactis on the Immune Function of Mice
and Its Edible Safety

ZHAO Wenting, CHEN Zhixian, ZHANG Haibo"
(Angel Nutritech Co., Ltd., Yichang 443000, China)

Abstract: In order to explore the effect of the compound probiotic powder of Lactobacillus rhamnosus and Bifidobacterium
lactis on the immunity of mice and its food safety. In this study, low, medium and high doses (1.00, 0.67, 0.34g/kg BW) of
compound probiotic powder were orally administered to mice to observe the organ/weight ratio, cellular immune function,
humoral immune function, monocyte-macrophage function, NK cell activity and other indicators, comprehensively evaluate
the effect of compound probiotic powder on the immune function of mice for 30 d. In addition, rat acute toxicity test,
genetic toxicity test (mouse bone marrow cell micronucleus test, mouse sperm deformity test, Ames test) and 30-day
feeding test for rats were used for food safety research. The results showed that, compared with the negative control group,
the high-dose group mice had significantly increased delayed-type hypersensitivity (DTH), antibody cell production (PFC),
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serum hemolysin levels, and the phagocytosis index of carbon clearance in mice (P<0.05), the carbon clearance and

phagocytosis index of mice in the middle-dose group also increased significantly(P<0.05), but the low-dose group did not

show a significant difference. In addition, the results of the mouse bone marrow cell micronucleus test, the mouse sperm

abnormality test, and the Ames test were all negative. In the rat feeding test for 30 days, the test dose was in the range of

0.84~3.34 g/kg BW, and the growth of the rat was well developed, there was no significant difference in each index

compared with the solvent control group (P>0.05). The growth and development of rats were good, and there was no

significant difference in each index compared with the solvent control group (P>0.05). Therefore, the compound probiotic

powder of Lactobacillus rhamnosus and Bifidobacterium lactis could enhance immunity without acute toxicity, genetic

toxicity and subacute toxicity, and had high edible safety.
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R 2H 0.67 10 3.02+0.43 0.962 3.35+0.52 0.841
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Fig.4 Effect of compound probiotic powder on the carbon
scavenging function of mice

27 KRESMSMHAR

L KT 3255 5 (MTD)20.0 g/kg BW IFIH245
TREFES G, shAERK BRI AT HIER .
L ARERGIN, R UL A B R EER, 14 d N3
YIIET . RIS AR HI S, RAAEEENT L O



%43 % 55 18

A , A RAPHEFLAT B ANFLOUSTRT B A S & A AR B /N SR BE DI RE AR SO B e VIS

- 385 -

(= TN O == B 7 i e | e o SN T g ]
R, IZE G AR, MR R EMEg ek
MTD HKF 20.0 g/kg BW, Wi 3 s, XPLHHE
(EE AL ip wv=N E oo c o

2.8 EEFMHIRE

2.8.1 Ames iS5 Ll PIIRSEE:, JCISTEMAIA DN
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Table 3  Acute toxicity test results of compound probiotic powder on rats
A SE(R)  FlEMTD) (gkg BW)  ¥linfAE(g) 557 dikdEH(g) 14 diEFE(g) P EERIPE(R)  FET ()
WA 10 20.0 203.7+7.4 229.2+10.8 253.7+13.3 0 0
Ttk 10 20.0 206.7+8.3 248.8+9.8 286.3+11.9 0 0
4 EAEIEREN Ames IIELERCH 1K)
Table 4 Ames test results of compound probiotic powder (first time)
TA97 TA98 TA100 TA102
FilE (pg/IL)
=S-9CAm) +8-9(Jin) -S-9 +S-9 -S-9 +S-9 -S-9 +S-9
(LN 2-AF (SN 2-AF NaN, 2-AF FTTAS 1,8- R T
50.0 pg/IL 10.0 pg/IL. 50.0 pg/IL 10.0 pg/IL. 1.5 pg/I 10.0 pg/I 50.0 pg/I 50.0 pg/IL
5000 138.7+12.4 145.0+8.7 34.343.5 34.0+2.6 180.0+13.1 177.7£13.9 275.7+11.0 279.0£12.2
1000 146.7+13.1 141.3£9.9 35.7+1.2 36.7+£3.2 174.3+11.1 180.3+9.3 275.0+11.3 273.049.5
200 146.0+10.1 147.7+8.5 36.3+3.8 35.0+£3.6 178.7+13.9 177.3+8.6 271.3+8.5 279.0+8.7
40 143.3+11.0 140.3+9.0 34.0+£3.6 37.3£2.9 174.3+9.8 173.7+10.3 276.0+10.5 280.0+7.0
8 146.3+12.6 144.3+5.5 33.34£2.3 34.0+1.7 179.0+12.1 171.748.3 277.7£10.4 277.349.9
X R 150.7+7.5 142.3+11.4 33.0£3.0 36.7+1.5 179.3+11.9 178.3+10.0 273.749.9 279.3+10.3
A % [l Az 144.7+12.7 141.7+7.1 35.742.1 35.3%1.5 175.3+10.0 176.0+10.1 277.349.1 274.0£10.8
FEPEXTAR 2426.7£109.8  1655.0+113.0 1183.3+140.2  5438.3+197.5  2810.0+118.2 2821.742232  864.3+44.9 910.3+66.0
#£5 EEIAERN Ames iIIRZER G 2 )
Table 5 Ames test results of compound probiotic powder (second time)
AU () TA97 TA98 TA100 TA102
it (pg
' =S-9CAm) +S-9(Jim) -S-9 +S-9 -S-9 +S-9 -S-9 +S-9
[AETXIN 2-AF FAETXIN 2-AF NaN; 2-AF (TN 1,8- R R
50.0 pg/I. 10.0 pg/IM. 50.0 pg/I. 10.0 pg/IL 1.5 pg/Ii. 10.0 pg/I. 50.0 pg/Ii. 50.0 pg/I.
5000 144.3+12.9 145.0+10.0 34.74£3.5 35.0£2.6 172.7+13.6 174.0+14.5 276.7+11.9 277.0£15.4
1000 148.7+11.7 145.3+8.3 36.742.1 347425 175.7+14.0 179.049.5 276.0+8.7 279.749.9
200 145.0+8.7 147.049.5 34.0+1.7 35.343.2 172.349.1 175.3+13.6 279.0+14.0 271.7£10.7
40 148.0+7.2 146.7+11.5 36.3£2.9 34.0+2.6 176.3+11.7 180.7+12.9 280.7+8.4 276.0+13.9
8 147.0£11.5 144.3+5.5 34.7+3.8 35.3£2.9 179.0+12.1 181.0+8.7 271.749.9 274.3£12.7
iR i 139.7+8.1 140.7£9.0 33.3+3.1 35.0+3.0 178.7+10.0 172.7+10.6 277.3£10.7 275.3+8.7
EpAmEs 145.0£12.3 141.7£7.2 34.3+2.3 34.0£2.0 174.0£12.3 177.38.0 274.0£9.2 272.3+10.1
BHE X 2343.3+160.2  1713.3+96.1 1201.7+122.2  5513.3x212.9 2791.7+155.4  2870.7+121.2 868.7+51.8 913.7+58.7
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Table 6 Results of the micronucleus test of compound probiotic powder on mouse bone marrow cells
5 |t (g/kg BW) SPE) KAPCER(A4>) HZEL(A>) A (%) xts PCE/NCE M ffxs
10.0 5 5000 9 1.80+0.84 1000/897 1.12+0.08
5.0 5 5000 8 1.60+1.14 1000/911 1.1040.06
M 2.5 5 5000 8 1.60+0.89 1000/887 1.13+0.08
0.0 5 5000 6 1.20+0.45 1000/909 1.10+0.04
CP(40 mg/kg BW) 5 5000 99 19.80+3.83™ 1000/1029 0.97+0.02
10.0 5 5000 8 1.60+0.55 1000/882 1.14+0.06
5.0 5 5000 6 1.20+0.45 1000/918 1.09+0.07
T 2.5 5 5000 7 1.40+0.89 1000/894 1.124+0.09
0.0 5 5000 7 1.40+0.55 1000/913 1.10+0.07
CP(40 mg/kg BW) 5 5000 94 18.804+2.77** 1000/1025 0.98+0.03
T TR S IR B AL L 2 R 3 (P<0.01) .
X7 HEEARBIRNERE TR R g R
Table 7 Test results of compound probiotic powder on mouse sperm deformity
R FIE S E I 2R (9%
Al (kg BW) SR ERH TR o : R ) TR
T A Tl Mk RIS Rk R X+s
10.0 10 10000 19 20 130 6 1 0 0 176 1.76+0.35
5.0 10 10000 20 23 121 7 0 0 0 171 1.71+£0.15
2.5 10 10000 23 22 134 8 0 0 0 187 1.87+£0.34
0.0 10 10000 17 19 127 6 0 0 0 169 1.69+0.26
CP(40 mg/kg BW) 10 10000 99 93 452 26 1 1 3 675 6.75+0.57"
e TRIR S M IR H A 25 B 2 (P<0.01); TEARE RN To B 25 57 (P>0.05) .
K8 AR R 1~4 JR A K23 I R 50
Table 8 Effect of compound probiotic powder on the body weight and fasting weight of rats at 1~4 weeks
R i (gkg BW)  Sig(R) IR (g) H1RE(g) Hi2fH (g) 5535 (g) 5545 (g) Mg (g) = IEE (g)
3.34 10 76.848.3 116.2£12.5 153.8+£14.7 184.3£15.8 208.0+18.0 131.2£11.9 200.1£18.2
" 1.67 10 76.6£8.1 116.9+11.4 155.2+11.1 187.6£11.5 210.8+14.1 134.2+14.1 202.1£14.6
) 0.84 10 76.5£7.8 114.8+9.5 150.6+10.7 182.9+12.8 207.5€15.4 131.0+£10.4 198.8+15.9
0.00 10 76.6£7.6 118.249.9 156.3£10.4 188.1£14.7 213.2417.2 136.6£13.6 204.8+18.2
3.34 10 78.2+8.8 129.5+13.4 179.6+16.3 224.7+19.3 264.94+20.5 186.7+13.8 254.1+£22.1
i 1.67 10 78.148.9 131.6+10.6 182.0+13.7 228.5+16.8 271.6£18.3 193.5£10.5 260.9£19.0
e 0.84 10 78.248.7 129.3+12.4 179.7+14.8 226.2+14.5 266.5+17.0 188.3£9.6 256.1£16.2
0.00 10 78.248.7 130.6+10.6 180.0+14.3 226.4+13.7 268.6+17.1 190.4+10.9 258.6+17.9
TE: SPIHEN BRZE LA, ToARICFoR JE B 22 5 (P>0.05); RO~ 147l
RO EEMAREMN R 1~4 JLEBER R0
Table 9 Effect of compound probiotic powder on rats’ total food intake during 1~4 weeks
P Fil 42 (g/kg BW) SYIE(R) F1HA () 2 (g) 35 (g) A (g) Rk (g)
3.34 10 92.4+8.8 112.0£9.0 138.9+£14.7 169.8+18.6 513.14£22.2
. 1.67 10 87.2+8.7 111.6£10.7 135.2+£16.3 168.4+12.9 502.4+28.9
) 0.84 10 89.6+8.0 117.5£9.7 145.5+13.6 163.6+15.6 516.2+28.9
0.00 10 91.4+8.5 118.2+12.3 140.9£16.2 162.7+£15.5 513.2432.4
3.34 10 98.9+£10.3 142.4+13.2 175.9+£13.9 190.5+£19.6 607.7+28.6
i 1.67 10 95.8+6.8 137.9+11.3 180.2+15.1 187.1£18.2 609.7+28.5
& 0.84 10 91.7+8.8 146.1+12.8 169.7+18.0 195.8+422.5 601.9+37.3
0.00 10 95.9+8.4 142.3£11.5 173.9£13.9 194.4+16.4 605.2+32.9
(P>0.05), ViHHIZIRUIE I, A2 LW K BE 204 Sl B BRI e 11

RO E T
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Table 10 Effect of compound probiotic powder on the food utilization rate of rats in 1~4 weeks
P i (g/kg BW) PE(H) H1E(g) Hi2f (g) 5535 (g) EZYAIC) Mk (g) P{E
3.34 10 42.6+£3.7 33.5¢4.1 22.1£2.7 14.243.0 25.6+£2.3 0.661
. 1.67 10 46.2+3.0 34.3+3.5 24.1£3.1 13.943.0 26.8+2.2 0.998
i 0.84 10 43.0+4.6 30.6+3.4 22.3£3.6 15.242.6 25.542.7 0.589
0.00 10 45.6£3.3 32,1433 22.6+£2.8 15.6£3.3 26.6+£2.4 -
3.34 10 52.04£3.6 35.443.9 25.7£2.5 21.343.0 30.742.2 0.846
i 1.67 10 56.0+4.7 36.7£3.9 26.0+£3.7 22.4+43.7 31.842.8 0.986
o 0.84 10 55.9+4.3 34.7+4.6 27.7+4.3 20.9+2.9 31.4+43.1 1.000
0.00 10 54.843.2 34.9+4.7 26.8£3.5 22.143.2 31.5421. -
A1 B AW R B R HR A2
Table 11  Effect of compound probiotic powder on blood routine indexes of rats
PR R (gkg BW)  ZE(H)  AAIMTHE(x1070)  LLABI (< 10L) ML A (L) KR4I (%)  WREANHL(%) SR (%)
3.34 10 9.86+2.19 7.78+0.45 160.3+8.0 22.8+£3.9 74.8+4.1 2.4+0.3
i 1.67 10 8.50+1.87 8.03+0.37 165.846.7 22.5+2.1 75.242.1 2.3+0.2
0.84 10 8.37+1.93 8.00+0.48 162.7£9.2 23.1£2.4 74.3+2.4 2.6+0.2
0.00 10 8.03£1.75 7.76+0.32 162.8+7.8 21.943.5 75.7£3.6 2.4+0.3
3.34 10 10.46+1.88 7.53+£0.38 160.5+4.5 21.7£3.5 75.843.5 2.5+0.2
e 1.67 10 9.82+1.64 7.61£0.40 161.5+7.3 21.7+2.8 75.8+£3.0 2.5+0.3
: 0.84 10 8.50+1.78 7.47+0.62 162.0£9.7 23.242.2 74.1£2.3 2.7+0.3
0.00 10 10.35+£2.27 7.33+0.46 157.0+8.8 22.5+5.2 74.94£5.3 2.6+0.3
12 AT KB A AL TR PR 500
Table 12 Effect of compound probiotic powder on the blood biochemical indexes of rats
o R (gkgBW)  EiE() AWHEEM(UL) SEHERUL) RERL) HEH(g/L) HIEE /R H (L)
3.34 10 59.4+11.8 149.6+£24.2 70.443.3 38.7+1.6 1.22+0.04
i 1.67 10 56.8+8.4 139.0+16.2 69.4+3.4 38.6+1.4 1.26+0.07
0.84 10 65.6+£10.0 157.9+£31.0 68.94+3.8 38.2+1.6 1.25+0.07
0.00 10 65.4+7.6 142.7421.0 69.6+3.5 38.6£1.6 1.27+0.07
3.34 10 62.8+11.3 131.5€21.1 63.7+£2.0 35.7+1.1 1.28+0.08
i 1.67 10 66.7+8.9 130.9+17.8 64.7£3.0 36.4+1.3 1.29+0.05
: 0.84 10 62.0+£12.3 133.0+11.2 64.8+4.0 35.7+£1.9 1.24+0.12
0.00 10 62.9+4.7 126.0+£26.7 62.6+£2.2 35.3+1.0 1.2940.06
R 13 B A BRI R AR bR
Table 13  Effect of compound probiotic powder on blood biochemical indexes of rats
Wl FlE(gkgBW)  SPE(H) WUEF(umol/L)  IMLEIRE (mmol/L)  EMHEEL(mmol/L)  HIM=FK(mmol/L)  Iil#%(mmol/L)
3.34 10 52.043.8 7.894+0.94 1.85+0.26 0.63+0.22 5.66+0.25
i 1.67 10 52.943.2 8.17+1.11 1.8140.15 0.56+0.19 5.60+0.24
0.84 10 57.142.8 7.54+1.16 1.64+0.40 0.49+0.12 5.19+0.50
0.00 10 54.6+£3.4 7.29+1.10 1.64+0.28 0.53+0.15 5.3240.30
3.34 10 48.6+2.5 5.84+0.95 1.36+0.22 0.51£0.16 5.17+£0.49
. 1.67 10 51.344.3 5.60+0.59 1.51+0.24 0.56+0.14 5.184+0.53
. 0.84 10 49.8+5.4 6.27+0.92 1.36+0.16 0.56+0.08 5.234+0.27
0.00 10 48.0+2.3 5.98+0.88 1.3940.25 0.49+0.15 5.49+0.49

IMEEST I SHSRITIRLH LA, 254 Te 2 14E(P>0.05),
VEBH SCEGHR BE PN, 25 2 2 TR T R B v 2B Ak e b
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Table 14 Effect of compound probiotic powder on rat’s viscera-to-body ratio

P 5 (g/kg BW) S8R ATIEIRH (2) AR (%) WUERRE (g) MRAALLE (%) BIRRE (g) BAKILIE(%) SIIRE(g) 2K (%)

3.34 10 5.89+0.56  2.95+024  0.44+0.05
‘ 1.67 10 5.83£031  2.90+028  0.41+0.03
e 0.84 10 591£0.58  2.99+0.35  0.47+0.05
0.00 10 6.14£0.53  3.0120.26  0.45+0.07

3.34 10 7.76£0.84  3.08£0.44  0.54+0.07

i 1.67 10 7.96£0.74  3.06£0.33  0.55+0.10
He 0.84 10 7.8541.00  3.0940.52  0.50+0.08
0.00 10 7.74£071  3.00£0.32  0.55+0.08

02240.04  1.55+0.12  0.78+0.09 - -
020£0.02  1.48+0.12  0.74+0.08 - -
024+0.03  1.53+0.11  0.77+0.06 - -
02240.02  1.54+0.14  0.76+0.07 - -
021£0.04  2.124027  0.84+0.14 2424026  0.960.16
021£0.04  2.133022  0.82+0.11  2.40£031  0.9240.10
021£0.04  2.04+029  0.8040.14  2.48£033  0.98+0.18
020£0.03  2.06£020  0.80£0.08 2504036  0.97+0.15
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