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Experimental study on throat-clearing effect of the combination of probiotics
and herbal extract
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ABSTRACT: Objective To explore the throat-clearing effect of the combination of probiotics and herbal extract.
Methods The experimental rats were administrated intragastrically probiotics and/or herbal extracts while the
control rats was given with water instead for 45 d. The cotton ball implantation test in rats, toe swelling test in rats,
and ear swelling test in mice were performed according to the "Test Method of Throat-clearing Effect for Health
Food" revised in 2012. Results In the cotton ball implantation test, the net amount of granulomas in the groups of
high dose probiotic, medium or high dose herb, low dose probiotics mixed with medium or high dose herb, high dose
probiotics mixed with low or medium or high dose herb were significantly lower than the control group (P<0.05),
which had the effect of interfering with the formation of granuloma (chronic inflammation). In the toe swelling test,

the toe swelling rate in the high dose herb group was significantly reduced after 1 h of inflammatory agent injection
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(P<0.05). After 1, 2, 6 h of inflammatory agent injection, the toe swelling rates in high dose probiotics mixed with

high dose herb group was significantly lower than those in the control group (P<0.05) and also lower than those in the

high dose probiotics group and high dose herb group, suggesting that the compound of high dose probiotics and herb

extracts interfered with the toe swelling induced by the inflammatory agent and the reducing-effect was better than

those in the high dose probiotics and high dose herb extracts groups; In ear swelling test, there were no significant

difference between each group mice on the swelling value and swelling rate of auricle. Conclusion The samples of

high dose herbal extracts group and high dose probiotics mixed with high dose herbal extracts group have the

throat-clearing effect, and the effect of the combination is better than herbal extracts alone in the intervention of acute

inflammation induced by inflammatory agents.
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Table 1 Effect of the combination of probiotics and herbal extract on body weights and granulomas in rats (X £ )

41531 TR TR /g LR AT/ PR 2F Mg e /g /%
X R 2H 135.6+6.9 396.6+50.1 0.614+0.191

n4 135.7+5.4 408.1+34.9 0.506+0.184 17.6

n4d 135.8+£7.4 402.0+47.7 0.452+0.143 * 26.4
Cl4 136.0+7.4 420.9+27.6 0.515+0.123 16.1
C2 4 135.3+£5.7 400.3+45.5 0.440+0.185 * 28.3
C3 4 134.8+£5.9 429.3+40.8 0.415+0.128 * 324
JIC1 4 135.8+7.8 433.2431.3 0.549+0.117 10.6
Jic2 4 134.8+6.3 403.9+33.3 0.406+0.181 * 339
J1C3 41 135.6£7.7 414.5+38.7 0.399+0.131 * 35
J2C1 41 134.5+7.1 419.5+£28.1 0.432+0.131 * 29.6
ne2y 134.9+7.7 421.14£37.5 0.436+0.112 * 29
2C3 4 134.9+7.7 402.9+26.3 0.422+0.123 * 313

e+ SXTHRA A, 225 8 35 (P<0.05).
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R2 GER/EXERMESTARMER. HEFREHHZME(XLS)

Table 2 Effect of the combination of probiotics / herbal extracts on organ weights and organ indexes in rats (X = 5)

25 JERE /g [/ g /g ENESE $50/% I e F %50/ % g it H5/ %
Xof B 2H 14.02+2.75 0.74+0.15 0.43+0.19 3.77+0.47 0.20+0.03 0.11£0.04
n4 14.31£2.46 0.78+0.25 0.44+0.17 3.53+0.54 0.190.06 0.11+0.04
24 13.72+3.24 0.77+0.31 0.40+0.22 3.24%0.71 0.19£0.06 0.10£0.05
Cl4 14.95+1.31 0.81+0.13 0.51£0.11 3.66+0.36 0.19+0.03 0.12+0.03
C24 14.09+2.70 0.7140.15 0.44+0.19 3.56+0.60 0.18+0.03 0.11+0.04
34 15.38+2.69 0.75+0.17 0.54+0.21 3.68+0.37 0.17+0.04 0.12+0.04
JIC1 41 15.49+1.78 0.88+0.12 0.59+0.22 3.56+0.55 0.200.02 0.14+0.05
J1c2 4 13.93+2.50 0.76+0.17 0.48+0.18 3.46+0.53 0.19+0.04 0.12+0.04
J1C3 44 14.04+3.11 0.80:£0.20 0.51%0.16 3.46£0.71 0.19+0.04 0.13+0.04
J2C1 4 15.59+3.94 0.85+0.23 0.55+0.17 3.83+0.82 0.200.05 0.13+0.04
202 4 14.54+2.80 0.75+0.21 0.48+0.24 3.54+0.32 0.18+0.05 0.110.05
203 4 13.44+1.78 0.73+0.23 0.53+0.13 3.32+0.29 0.18+0.05 0.13+0.03
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Table 3 Effect of the combination of probiotics / herbal extracts
on body weights in rats (X £ 5)

45 LI HIAE /g SR AT /g
X B H 172.3+10.2 446.0£39.3
JI4H 169.0+8.4 450.9+40.4
2 H 176.6+9.5 472.8+45.2
Cl4 167.4+8.7 440.5+29.6
C2 4 168.149.5 454.2421.0
C3 4 168.4+14.7 434.1+38.1
JIC1 41 169.8+6.8 458.3+15.2
J1C2 41 170.5+8.9 439.4+30.0
J1C3 41 171.5+7.8 4421446 .4
J2C1 41 166.9+9.0 434.4+29.7
J2C2 41 172.9+11.3 481.1+37.1
J2C3 4 171.5+8.8 447.4+13.9
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Table 4 Effect of the combination of probiotics/ herbal extracts on toe swelling rates in rats ( X £ 5)

il HHEARAE 1h THEHEAFE 2h THEHEAFE 4h TEH SR 6 h
it REZH 0.470+0.119 0.403+0.082 0.345+0.073 0.300+0.060
14 0.475+0.082 0.418+0.096 0.375+0.062 0.340+0.067
24 0.412+0.078 0.3760.118 0.330+0.086 0.293+0.071
c14 0.445+0.125 0.418+0.108 0.394+0.084 0.341+0.061
Cc2 4 0.414+0.118 0.395+0.105 0.346+0.093 0.341+0.054
c3d 0.321£0.082 * 0.325+0.113 0.315+0.083 0.306=0.121
J1C1 41 0.393+0.103 0.4060.063 0.3770.069 0.307+£0.080
Jic2 4 0.374+0.127 0.380:£0.068 0.350:£0.069 0.3120.085
J1c3 4 0.362+0.101 0.339+0.093 0.344+0.102 0.281+0.094
J2C1 4 0.461+0.122 0.4060.090 0.359+0.074 0.3050.100
J2C2 4 0.377+0.115 0.388+0.139 0.3590.085 0.295+0.069
1203 4 0.302+0.111 * 0.300£0.106 * 0.285+0.134 0.209+0.072 *

e+ SXTHRAAH H, 225 8 35 (P<0.05).
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Table 5 Effect of the combination of probiotics / herbal extracts on body weights and auricle swelling rates in mice ( X = S)

215 YT A /g SR /g H /g B /%
Xif i1 21.35+1.33 26.22+1.15 0.0044+0.0015 0.418+0.162
14 21.26+1.16 25.62+1.01 0.0037+0.0018 0.374+0.214
A 21.36+0.92 26.46+1.37 0.0039+0.0015 0.367+0.140
Cl# 21.26+1.12 26.21+1.70 0.0050+0.0010 0.458+0.092
C2 4 21.29+1.06 26.28+1.15 0.0048+0.0017 0.440£0.146
34 21.32+0.99 26.18+1.47 0.0042+0.0014 0.370+0.158
Jic1 4 21.38+0.95 25.69+1.07 0.0046+0.0019 0.403+0.181
Jic2 4 21.36+1.18 26.41+0.99 0.0041+0.0015 0.368+0.146
JIC3 4 21.29+0.78 26.50+1.63 0.0034+0.0016 0.291+0.128
J2C1 4H 21.38+1.13 26.36+1.43 0.0042+0.0013 0.379+0.130
nC2 4 21.20+1.22 26.23+1.33 0.0038+0.0016 0.353+0.161
J2C3 4 21.38+0.85 25.76+1.85 0.0039+0.0010 0.396+0.103
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