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Establishment and evaluation of BAL B/c mice challenge model with
lung pathogenic Escherichia coli O78 of forest musk deer origin

WANG Wu-You™ TIAN Qing” CHENG Jian-Guo® ZHAO Weit
DENG Lei* LUO Yan"

(1. College of Veterinary Medicine, Sichuan Agricultural University, Wenjiang, Sichuan 611130, China)
(2. Schuan Institute of Musk Deer Breeding, Dujiangyan, Sichuan 611830, China)

Abstract: [Background] Lung pathogenic Escherichia coli (LPEC) belonging to extraintestinal
pathogenic Escherichia coli was one of the important pathogens of zoonosis. [Objective] To
establish a BALB/c mice challenge model of LPEC from forest musk deer for the study of
pathogenicity of LPEC O78. [Methods] BALB/c mice were infected by LPEC O78 that was
preserved in the laboratory, and the infection dose of model was determined by intraperitoneal
inoculation to calculate LDsg (median lethal dose). The effect of mice model was evaluated based on
monitoring the changes in bodyweight, biochemica indexes and bacterial colonization, and further
evaluated by isolation of bacteria and histopathological examination. [Results] The LDsy of LPEC
078 in BALB/c mice was 3.6x10° CFU/mL. After infection, the challenge group showed that
depressed, anorexic and sluggish symptom. Lung and liver enlarged, intestine hemorrhage was
observed by necropsy after 3 h post-challenge. The bodyweight of mice decreased by 3.2 g within
24 h post-challenge, and then slowly increased. The biochemichel indexs of ALT, AST, TR, ALB, IR,
Ca, Mg, TBIL, URIC, UREA, GLU, CHE and LDH in the challenge mice were higher than the mock
mice (P<0.05), except the uric acid content (P>0.05). All organs had bacterial colonization, in which
heart, spleen and kidney reached the highest at 24 h post-challenge whereas the time for highest
colonization in liver, lung and intestine was 12 h post-challenge. Histopathological examination
revealed different degree of inflammatory cell infiltration and necrosis. [Conclusion] This study
successfully established the mice challenge model of LPEC O78 and laid a foundation for the future
research of pathogenesis and pathophysiology of LPEC O78 from forest musk deer.

Keywords: Forest musk deer, Lung pathogenic Escherichia coli, BALB/c mice, Infection model
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Figure 1 The body weight change curves of infected and
control mice
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Tablel Theresultsof blood biochemical indicatorsfrom micein the control group and test group
Time (h)
Items Groups 24 36 48 60 72
ALT (U/L) I 28.09+1.23 29.99+1.29 29.07+1.77 30.94+1.67 30.17+1.44
11 31.90+1.04" 33.25+1.09" 43.33+1.15™ 54.53+1.41°"% 60.78+1.01°"
AST (U/L) I 101.29+0.87 102.45+1.16 113.25+0.91° 118.46+1.31° 117.59+1.19
11 101.97+0.78 132.55+1.38% 134.28+0.93" 193.44+1.14" 227.81+0.91"
LDH (U/L) [ 102398+1.33  1130.68+0.63*  1130.83+1.29 1221.54+1.41 1109.49+0.95
11 1374.20+1.04"  1490.43+1.37*"  1505.53+1.38*"  1371.30+0.47*"  1498.38+0.38"
CHE (U/L) [ 1182.33+2.85  1260.69+1.95*  1285.19+1.91 1364.57+1.39 1146.59+1.3
11 1283.11+1.64" 1361.43+2117%  1897.43+1.67"  146582+2.09"  1246.69+1.72"
TP (g/L) I 52.77+0.97 55.49+1.30* 56.75+0.86 59.47+1.4* 59.05+1.07
II 61.00+1.27" 55.64+1.21* 45,59+1.27+" 56.75+1.13* 64.28+1.01+*
ALB (g/L) I 17.52+1.10 16.73+1.12 17.66+1.18 15.92+0.98 16.75+1.11
II 32.46+0.51* 31.62+0.84" 33.12+0.63*" 36.04+0.74°* 36.40+0.81%
GLU (mmol/L) I 2.19+0.17 2.07+0.05 1.09+0.04* 1.10+0.05 2.33+0.04*
I 4.41+0.03" 4.67+0.07" 2.26+0.05" 2.06+0.09" 1.24+0.03"
Mg (mmol/L) I 1.46+0.10 1.64+0.10 1.64+0.13 2.72+0.10* 2.60+0.04
I 5.66+0.07" 5.86+0.03"" 6.56+0.10"" 5.78+0.06 " 6.76+0.07""
IP (mmol/L) I 4.86+0.06 3.02+0.06° 4.33+0.07° 4.15+0.09° 4.37+0.10°
I 10.84+0.10" 11.90+0.10"" 11.35+0.07°* 12.23+0.07°" 12.36+0.07*
Ca (mmol/L) I 3.53+0.12 2424034 3.24+0.06° 3.46+0.05 3.38+0.11
I 10.02+0.11% 9.01+0.10"" 10.11+0.15™* 10.87+0.63"" 11.70+0.447"
TBI (umol/L) I 1.26+0.06 1.58+0.09° 1.43+0.12" 1.65+0.03" 1.52+0.07
I 1.66+0.12" 3.76+0.11°" 2.94+0.07°" 1.63+0.05 1.54+0.05
URIC (umol/L) I 126.51+1.12 144.49+0.78° 138.69+1.17 150.19+0.79" 141.25+0.71°
I 126.44+0.93 144.48+0.77 138.90+0.62" 150.30+1.11° 140.99+0.06°
UREA (mmol/L) I 5.22+0.06 7.03+0.09 8.53+0.13° 7.93+0.11° 8.37+0.57
11 5.32+0.11 5.44+0.05" 7.22+0.05 " 7.93+0.09 9.07+0.07"
* (P<0.05) # (P<0.05).

Note: *: Significant difference (P<0.05) compared to the previous point in the same group; #: Significant difference (P<0.05) compared to

the control group.

1% 4 LPEC O78
16S rRNA DL5000 12 h
2 4 1 400 bp 7.4x10° 3.1x10° 2.6x10° CFU/g
4 LPEC 24 h 1.0x10°
078 (GenBank K U870315) 1.6x10° 3.6x10° CFU/g
100% 48 h (P<0.05) 24h
25 (HAPAESENE 24h  72h

LPEC O78

9% h

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1338 (G Microbiol. China

bp

( 4H

( 4K L)

( 4N ©O)

2 S EHERED 16SrRNA ERFE K E]
Figure2 Electophesis of PCR products of 16S rRNA gene
of isolated strains

M  DL5000 1-4
: 3 WiE4w
Note: M: DL5000 DNA marker; 1-4: The specific band of isolated
strains.
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Figure3 Changes of concentrations of LPEC O78 in each
organ of infected mice
* (P<0.05).
Note: *: Significant difference (P<0.05) compared to the previous 20
point in the same organs. [20]
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Control group Test group Test group

4 #E§LPEC O78 ATRS BALB/c/NREEEMHBALEHESR
Figure4 Photomicrograph of different tissues of BALB/c micein the control group and test group infected with LPEC O78
A D GJM 400 B E H K N
2006 C F I L O 400x.
Note: A, D, G, Jand M represent the normal tissue of liver, lung, kidney, duodenum, jejunum in control group with magnification of 400x,
respectively; B, E, H, K and N represent the pathological tissue of liver, lung, kidney, duodenum, jejunum in test group with magnification of

200x, respectively; C, F, I, L and O represent the pathological tissue of liver, lung, kidney, duodenum, jejunum in test group with
magnification of 400x, respectively.
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