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Experimental study on the effects of different animal blood

on the growth of Yersinia pestis
ZHAO Ying ", ZHANG Ling - ling, HUO Xiao — yu, HUANG Xue - juan, GUO Min, GAO Zi - hou, SU Chao
" School of Public Health, Dali University, Dali, Yunnan 671000, China

Abstract : Objective To provide a theoretical basis for optimizing and improving the culture medium of Yersinia pestis, the
effects of different species and different concentrations of animal blood on the growth of Yersinia pestis were investigated.
Methods Ten kinds of animal blood including rat blood, rabbit blood and guinea pig blood at four concentrations of 0.1 % ,
0.5% ,1 % and 2 % were used as blood stimulators to culture Yersinia pestis in the medium. The culture results were
observed and the corresponding statistical analysis was carried out. Results The effect of 10 kinds of animal blood on the
number of Yersinia pestis colonies at 1 % concentration was different (P =0.015 < 0.05), and pig blood was better than
chicken blood (P =0.026 < 0.05). The effect of four concentrations of pig blood on the number of Yersinia pestis colonies was
statistically significant (P =0.037 < 0.05), and it was better than the blank at 1 % concentration (P =0.002 < 0.05).
The effects of ten kinds of animal blood at four concentrations on the length of Yersinia pestis were statistically significant (P <
0.001). The difference in the effect of four concentrations of blood on the length of Yersinia pestis in ten animals was also
statistically significant (P <0.001). Conclusion When observing the number of colonies, the optimal choice is 1% pig
blood. In addition, low concentration and easy — to — obtain blood stimulants can be selected as far as possible. To cultivate a
better length of Yersinia pestis, the optimal choice is 0. 1% rabbit blood, which can achieve the desired experimental results
and save costs. In addition, using the Herxheimer’ s sensitive medium with only blood stimulator to culture Yersinia pestis, the
characteristics of the strain will not undergo L. — type transformation, and the overall characteristics of the strain are stable,
which is of great significance for the stable passage and preservation of the strain.
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Table 1 Analysis of the effect of the same concentration and different animal blood on the number of Yersinia pestis colonies

et ‘ A R BT (E . W P
KA b ] ¥ g F ) T B * ¥ ZH

0.1%  49.40  49.80  51.75  59.40  63.35  49.35  61.30  65.35  60.55  62.60 37.65  7.116  0.714

0.5%  58.50  38.70  33.65 52.35  64.25  58.40  68.30  75.05  50.85  60.40  50.05 14.603  0.147

1% 45.00  37.35  31.85 64.50 46.70  58.35  67.40  68.70  60.30  81.65  48.70 21.971  0.0I5

2% - 48.40  22.80  55.05  48.70  40.40  58.45  63.10  61.15  58.00  48.95 15.353  0.082
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Table 2  Pairwise comparison of the effects of different animal blood on the colony number of Yersinia pestis at 1% concentration
Wrh PN b X o 5 4 # JER Bl + 4
S H 1.000 1.000 1. 000 1.000 1.000 1. 000 1.000 1.000 1. 000 1.000
KER - 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.560
b - - 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.104
X - - - 1.000 1.000 1.000 0.697 0.537 1.000 0.026
op - - - - 1.000 1.000 1.000 1.000 1.000 1.000
2 - - - - - 1.000 1.000 1.000 1.000 0.784
4 - - - - - - 1.000 1.000 1.000 1.000
7 - - - - - - - 1.000 1.000 1.000
WK B - - - - - - - - 1.000 1.000
® - - - - - - - - - 1.000
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Table 3  Analysis of the effects of different concentrations and the same animal blood on the number of Yersinia pestis colonies
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iy 29.75 31.00 24.10 24.95 17.70 5.248 0.263
2R 1fiL 25.15 30.05 31.05 21.90 19.35 4.825 0.306
K L 25.80 30.50 28. 65 27.75 14.80 7.281 0.122
g 1 41.90 +27.67 35.80 £16.44 35.20 £19.54 41.50 £24.44 46.80 +35.83 0.350 0.842
XS 1L 42.00 +26.66 32.20 £16.70 30.80 £23.26 21.40 £17.29 46.80 +35.83 1.593 0.193
o, 48.60 +£26.47 43.60 £19.38 54.30 £22.19 48.60 +28.21 46.80 +35.83 0.207 0.933
A Il 47.70 £22.96 53.20 £19.38 54.10 £17.70 50.40 +24.17 46.80 +35.83 1.753 0.155
ESNi] 49.00 +25.37 42.30 +18.19 49.60 +15.81 50.30 £19.27 46.80 +35.83 1.426 0.241
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Table 5 Analysis of the effect of the same concentration and different animal blood on the length of Yersinia pestis

R Rl B R R BT

e
- K 1 I g i, 2 4
0.1% 2 435.65 2697.13 2 636.38 2 834.56 2 856.77 2 580.70 3 303.62
0.5% 2 625.46 3221.10 2764.10 2974.16 2 696.27 2 844.31 2 202.50
1% 3045.18 3422.62 3 080. 89 2 081.36 2 825.32 2 659.46 2 364.15
2% - 2 824.59 2 584.23 2 216.04 4124.42 2 246.61 2 200. 50
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0.5% 2759.72 2 628.79 2 284.49 2991.47 178.093 <0.001
1% 2 462.45 2719.92 2 537.86 3 056.29 293.752 <0.001
2% 1942.90 2449.72 2 018.69 2 397.30 849.629 <0.001
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Fig. 1 Box diagram of the length of Yersinia pestis cultured in blood of different animals at the same concentration
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Fig.2 Pairwise comparison of the length of Yersinia pestis in the same concentration and different animal blood
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Table 6 Analysis of the effects of different concentrations and the same animal blood on the length of Yersinia pestis

PO T R B R RT3 (L

o 0.1% 0.5% 1% 2% 2 A P

N 1257.49 808.59 924.90 - 939.21 162.920 <0.001
Ty I 1574.58 1 166.22 1194.98 1267.82 1 048.90 149. 848 <0.001
X 1. 1617.15 1071.77 1167.84 1243.01 1152.73 175.442 <0.001
. 1801.29 1229.15 840.30 1144.59 1237.17 463.958 <0.001
iy 1611.33 896.07 876.85 1875.17 993. 08 817.501 <0.001
L 1 640.47 1151.27 1022.25 1117.15 1 188.94 231.354 <0.001
Al 1969. 16 912.38 968. 14 1157.19 1245.64 690. 205 <0.001
T BRI, 1.809.75 1 147.23 1 000.75 1032.70 1262.07 415.870 <0.001
ESNi] 1788.52 1 027.96 1 044.98 1207.74 1183.31 371.923 <0.001
A 1 883.41 950. 64 1 050.74 1 090.87 1276.84 534.092 <0.001
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Fig. 3 Pairwise comparison of the length of Yersinia pestis in different concentrations and the same animal blood
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