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Establishment and validation of a pneumonia-enteritis model in mice
infected with influenza HIN1 virus

DU Baoxiang, YU Qinhui, SUN Qihui, WANG Liqging, YANG Yong" , RONG Rong”
(Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

[ Abstract] Objective To establish a stable mouse model of pneumonia enteritis caused by HIN1 influenza virus,
and provide tools and means for study of the pathological basis of gastrointestinal influenza and antiviral drugs. Methods

Experimental mice were randomly divided intofour groups (n=6): 10 TCID,,, 1 TCID,,, 0.1 TCIDy, and control. All
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mice except the control group were intranasally infected with different doses of HIN1 influenza virus. After infection with
the virus, the anal temperature and body weight of mice were measured every day, and their fur and mental state were
observed for 7 consecutive days. After death, the organ index of mice was measured and mRNA expression of the HIN1 M
gene of influenza virus in lung tissue and ROR-yt in small intestine were detected by RT-PCR. Results Compared with
the control group, the body weight of model group mice in 10 TCIDy, and 1 TCIDs, groups decreased significantly, the lung
index increased significantly (P<0.01), the thymus index decreased significantly ( P<0.01 and P<0. 05, respectively) ,
and mRNA expression of the HIN1 M gene of influenza virus and ROR-yt in small intestine increased significantly ( P<
0.01 and P<0.05, respectively). The mortality of 10 TCID,, and 1 TCID,, groups were 67% and 17%, respectively,
while the other groups were 0. Although there were similar trends in indexes of the 0.1 TCID, group, there was no
significant difference. An infection dose of 1 TCIDy, was verified. Compared with the control group, the result of
histological sections displayed serious pathological injuries in the lung and small intestine of the model group. Moreover,
relative expression of IL-2, [L-6, IFN-y and IL-17A in the lung tissue, as well as GM-CSF and IL-2 in small intestine,
was significantly increased; in contrast, IL-6 and IL-33 in intestine were significantly decreased. Conclusions 1 TCID,,

virus infection was the best concentration for establishing a mouse pneumonia enteritis model. The establishment method of

this model is stable and reliable, providing a good pathological model for antiviral research.
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Table 1 DAI score standard

Wiy RETRE(%) MR et i = 1 A
Score  Weight lost  Stool consistency ~ Occult or gross bleeding
EH ¥
0 0 Normal None
hr
1 1% ~ 5% o /
Loose stool
R FEAS G
2 5%~ 10% Mucinous stool Feces occult blood
3 10% ~20% / /
4 520% i LA PRI i £

Dilute stool
T IEH A0 I MOk FE 08 5 0 . 2 )88 RAE, SRR T ALT]; 26
TRAEE  RAEA UL , A8 BRI JA B A P U AT L 1) 266 YA
B AT BB T AL TR RESEE, DAL= (MR T BRAME + 2EME AT TR
FEOME+HE M ME) /3,

Note. Normal stools, Well-formed pellets. Loose stool, Pasty stools

Bloody stool

which do not stick to the anus. Mucinous stool, Stools are not formed,
and there is mucus visible to the naked eye in the feces and around the
anus. Dilute stool, Liquid stools that stick to the anus. DAI= ( combined

score of weight lost, stool consistency and bleeding) /3.

x2 JEHF

Table 2 Sequences of the primers

cDNA F R
Ppia 5’ -CGCTTGCTGCAGCCATGGTC-3’ 5’ -CAGCTCGAAGGAGACGCGGC-3’
HINI 5’ -CTTCTAACCGAGGTCGAAAC-3’ 5’ -CGTCTACGCTGCAGTCCTC-3’
ROR-yt 57 -TGTCCCGAGATGCTGTCAAGTTTG-3’ 57 -TCCTGTTGCTGCTGCTGTTGC-3”
GM-CSF 5’ -TTCAAGAAGCTAACATGTGTGC-3’ 5’ -GGTAACTTGTGTTTCACAGTCC-3’
IL-2 5’ -GCAGCTCGCATCCTGTGTCAC-3’ 5’ -CTGCTGTGCTTCCGCTGTAGAG-3’
IL-6 57 -GCTACCAAACTGGATATAATCAGGA-3’ 57 -CCAGGTAGCTATGGTACTCCAGAA-3’
IL-17A 5’ -CCAGGGAGAGCTTCATCTGT-3’ 57 -CTTGGCCTCAGTGTTTGGAC-3’

1L-33 5’ -GCTGCGTCTGTTGACACATT-3’
IFN-y 57 -CTTGAAAGACAATCAGGCCATC-3’

5’ -CACCTGGTCTTGCTCTTGGT-3’
5’ -CTTGGCAATACTCATGAATGCA-3’
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Figure 1 Body weight, rctal temperature DAI score in eachgroups

R3 KA/NRUIET R AR RO 7R 4R

Table 3 The mortality, organ index and viral load of different mice in each group

4151 FETZZR (%) i % Ja g % LEEY FARE A
Groups Mortality rate Lung index Thymus index Spleen index Viral load
cofr:f jjoup 0 6.75x0.54 2.6x0.24 4.79+0. 97 0
10 TCIDs, 21
10 TCIDy, group 67 19.95+4. 86 1.03+0.32™ 4.03+0.53 37.79+20.27 ™
1 TCIDs, 41 " . -
1 TCIDy, group 17 13.02+3.62 1.77+1.27 4.74+0. 85 1.42+1.05
0.1 TCIDs, 2 .
0. 1 TCID5, group 0 8.85+1.08™ 2.84+0.22 4.17+0. 59 1.58+2.34™
S04, " P<0.05, ™ P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
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S IRAAMIE, © P<0. 05,
B2 &4/ ROR-yt JE AN 255 5
Note. Compared with the control group, * P<0. 05.
Figure 2 The mRNA expression of ROR-yt in four groups
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33 R AE W EREIR(ELS) .

B3 A4/ EALRIIE S Mg

Note. A, Lung tissue. B, Intestine tissue.

Figure 3 Histopathological changes of different mice tissues in each groups

0 SRR L P<0.05, ™ P<0.01,

B4 A4/ RZHZ AIE TR ks

Note. Compared with the control group, “ P<0.05, ™ P<0.01.

Figure 4 Relative expression of lung cytokines in different mice of each group

W HARAA L, * P<0.05, ™ P<0.01,

B 5 A4/ AN TR Rk

Note. Compared with the control group, “ P<0.05, ™ P<0.01.

Figure 5 Relative expression of intestine cytokines in different mice of each group
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